.e>^fey 



Hin 



(■PKHl 



■cr<:p5L>-v3- 



[Entered at the Poat Office of New York, N. Y., as Second Class matter. Copyright, 1896, by Mnnn & Co.] 



A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 



Vol. I.XXIII.-N0. 13.1 

ESTABLISUBD 1845. J 



NEW YORK, SEPTEMBER 21, 1895 



r$3.00,A YEAR. 



WnHi.T. 




7I1f£ HAMMEBED IBON WOBE-HOW TO FOBOE A BOSE.-[See page 188.] 



© 1 895 SCIENTIFIC AMERICAN, INC. 



178 



^titnixiit %mmtm. 



[September 21, 1895, 



^mitifii: S^maiatt. 



KSX-A.BLlSIiKJ3 1845. 



MUNN & CO., Editors and Proprietors. 

PUBLISHED WEEKLY AT 

No. 361 BKOADWAY, NEW YORK. 



O. D. MUNN. 



A. E. BEACH. 



TKKIU8 FOU THE siCIENTlFIC AjIIEUICAN. 

One copy, one year, for the U. S., Canada or Mexico S.'S IIO 

One copy, six months, for the U. S., Canada or Mexico 1 3U 

On@ copy.one year,to any foreign country belonginf? to Postal Union. 4 UO 
Remit by postal or express money order, or by bank draft or cbecK. 
MUNN * CO., 361 Broadway, corner of Frauklin Street, New York. 

The Scientific Aiiiericiiu a*iippleineni 

is a distinct paper from the Scientific awehicak. THTil SLPPLEMTlN'r 
18 issued weekly. Every number contains 16 octavo papeo, uniform m size 
with Scientific American. Terms of subscription for hupplement, 
$5.00 a year, for the U. S., Canada or Mexico. $6.00 a year to foreign 
couctries belonginc to the Postal Union, Single copies 10 cents. Sold 
by all newsdealers throughout the countrv . See prospectus, last page. 

<!»mbiiiefl Itari^s.— The Scientific American and Suppleuknt 
will be sent for one vear, to one address in U. S., Car ada or Mexico, on 
receipt of seven dollars. To foreign countries within Postal Union eiflht 
dollars and fifty cents a year. 

Jliiililiiie Edition of Scientific American. 

The Building Iiidition or tbi£ scientific ameuican is a large and 
splendid illustrated periodical, issued montbly, containing floor p ans 
and perspective views pertaining to modern arcnitecture. Kacii number 
is illustrated with beautiful plates, showing desirable dwellings, public 
buildings and architectura' wort in great variety. To builders and all who 
contemplate building this work is invaluable. Has tli? largest circulation 
of any architectural publication in the world. 

Single copies 25 cents. By mail, to anv part of the United States, Canada 
or Mexico. f2.50 a year. To foreign Postal Union countries, $3.00 a year. 
Combinedratefor Bnii-DiNG edition witli scientific American, to one 
address, $5.00 a year. To foreign Postal Union countries, $6.50 a year. 
Combined rate for Building Edition, Scientific American and sup- 
plement, $9.00 a year. To foreign Postal Union countries. $11.00 a year. 

Export Edition of ibe »>cieuiific Ainericau* 

with which Is incorporated "La America Cientipica e Industrial," or 
Spanish edition of the Scientific American, published monthly, uni- 
form in size and typography with the Scientific Amehipan. Everynum- 
ber contains about 50 pages, profusely illustrated It is the finest scientific, 
industrial export paper published. It circulates throughout Cuba, the 
West Indies, Mexico, Central and South America, Spain and Spanish pos- 
sessions— wherever the Spanish language is spoken The Scientific 
Amkrican Export Edition has a large guaranteed circulation in all 
commercial places throughout the world. $3.00 a year, post paid to any 
part of the world. Single copies 35 cents. 

^^r Manufacturers and others who desire to secure foreign trade, may 
have large and handsomely displayed announcements published in rhis 
edition at a very moderate cost. MUNN & CO., Publishers, 

361 Broadway, ^ew York. 

^" The safest way to remit is by postal order, express money order, 
draft or bank check. Make all remittances payable to order of MUNN 
&CO. 

py~ Readers are specially requ^isted to notify the publishers In case of 
any failure, delay, or irregularitv in receipt of papers. 



NEW TORK, SATURDAY, SEPTEMBER 31. 1895. 



^Illustrated articles are marked with an asterisk.) 



Argon and helium in meteoric 

iron 186 

Bicycle notes 183 

Bicycle, popularity of the 188 

Boats, aluminum 186 

Boiler leveling device, Han- 
cock's • 181 

Books an d publications, new 189 

Canal, Seattle and Lake Wash- 
ington 182 

Canal, the Cape Cod 182 

Carbonic snow, properties of 187 

Coal, mixed, for economical 

firing 178 

Colors, sensation of 18T 

Drops, formation of 187 

Earthquake, vicinity of New 

Yoik 187 

Electricipropeller for boats* 181 

Electriflcatton by rain drops 187 

Bterators, Bell & Williams' stop 

for* 181 

Fabrics, non-sbrinkable 187 

Ftrinff boilers with mixed coal. . . 178 

Gas, Pictet'a 187 

Gateway of hammered iron.large*lB3 
Gold saving apparatus, Frtsbie's* 181 
Horn combs, the manufacture of*18U 



I Horseless vehicle contest, the... 

Horseless vehicles, the Parls- 

I Bordeaux race 

I Hydrogen sulphide experiment* 

Indigo, artificial 

Insect friends and foes 

Invalid chair, Jamme's* 

inventions recently patented... 

Iron wurk, fine hammered* 

Jewelers, women 

Locomotive speeding truck* 

Meteorite, El Capitan 

Paper pulp for leaks 

Patents, decisions 

Patents granted, weekly list of.. 

Phosphorescence 

Photography, gold in 

Pumping, philosophy of 

Rose, forging a 

Sleep, a new theory of 

Steamers, the stopping of 

Steamsa ip8,earliest transatlantic 

Steel, arsenic in 

War vessel frame and armor test 

Whales, twenty-seven ashore. ... 

Wood pulp pinions 

Yacht America. 1851* 

Yacht racing, international* 



TABLE OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 
]sro. 1029. 

For tUe Week Eiidiuj; September 21, 1895. 

Price 10 cents. Por sale by all newsdealent. 

PAGE 

I. ARCH^OT.OGr.-Tbe Greater Antiquity of Man.— By Prof. 

Joseph Prbstwich.— a valuable paper, giving tbe facts upon 
vbich our belief in tbe greater antiquity of man is based 16i41 

II. BIOLOGY.-Is Life Universal? 16443 

III. CHBMlSTRy.-ConcemiDKFumini! Sulphuric Acid.^By R. W. 
Hill.— A cbemical study of the so-called Nordbausen acid 16454 

IV. CIVIL ENGlNEKBING.-IrrlKation in India.—An account of Mr. 
Herbert M. Wilson's personal observations during a visit and in- 
spection of some of tbe principal irrigation worlis in India, in 1890. 

—2 illustrations 16449 

Tbe Great Dam of tbe Peryar, India.— 2 Illustrations 16460 

Hydraulic Swing Bridges— Nortb Sea Canat.— Tbls swing bridge 
is illustrated by perspective plan and elevation views.- 7 illcs- 
trailons 16446 

V. ENGINEERING.— The Relation of Engineering to Economics.- 

By WILLIAM Kent.— A continuation of Mr. Kent's interesting 
paper, delivered before .tbe. American Association for tbe Ad- 
vancement of Science 16451 

VI. FORBSTRT.-The Hazel8.-12 illustrations 16443 

VII. MECHANICAL ENGINEERING.— A Remarkable Water 
Power 16452 

Improved Centrifugal Apparatus. -1 illustration 16453 

The Singer Sewing Machine Company's Manufactory, Kllbowie, 
Scotland.— Full details of this great factory, where 6,000 people 

are employed and where 9,000 machines are produced a week 16452 

VIII MISCELLANBOUS.-ls tbe Inventive Facility a Myth?— By 
W. H. Smyth.— A curious essay on tbe mystery known as the in- 
ventive faculty.— A full article containing considerable out-of-the- 
way information 16444 

IX. PHOTOGRAPHT.-On the Preparation of Collodio-Chloride 
Paper.— By G. H. Moss.— Full details for preparing tbe paper, 
bow to print and tone it 16454 

X. TECHNOLOHy.— Petroleum from Blubber.- C. A. Lobrt de 
BBUYN.-l Illustration 16453 

Trickery in textiles 16463 

XI. TRAVEL AND BXPLORATION.-The Voyage of tbe Antarc- 
tic to Victoria Land, in the Southern Polar Region.— An article of 
the greatest interest, giving details of exploration by C. B. Boroh- 
grevink of this little known region.— 1 illustration 16439 

The Exploration of tbe Surftee of the Globe.— By Professor J. 
Logan Lobley.-a valuable article, giving figures regardingthe 
explored and unexplored portions of the earth 16440 

Notes on Ruk and the .Mortlock Islands.— By Rev. F. M. Price, of 
Ruk.— This article gives information on tbe location and popula- 
tion, products, manufactures, bouses, dress, and customs on these 
islands 16440 

Petroleum in Peru.-ByH. Polakowskt 16442 

XII. YACHTING.— The British Tacht Valkyrie III.— Various views 
of tbe British yacht Valkyrie 111, which was defeated Inherre- 
oent attempt to obtain the America's cup.— 1 Uluatiatlon 16448 



THE AUEBICA CTTF RACES OF 1895, 

With the withdrawal of Valkyrie III from the con- 
test of September 12, the third race of.tlie series was 
placed to the credit of the American cutter, and the 
safe keeping of the cup was intrusted for another in- 
definite period to its guardians, the New Yorli Yacht 
Club. 

Never in the history of these contests for the blue 
ribbon of the seas has the racing flag been hoisted 
under more auspicious and prouiising circum.stances ; 
and never has a contest realized a more unsatisfactory 
and altogether disappointing dose. 

The terms of agreement called for five races ; three 
of them to be dejid to windward and leewaid and two 
on a triangular course. 

The first race was sailed on September 7. The 
course was laid 15 miles out to sea, against the wind, 
and return. The wind was light and shifting. There 
was an enormous fleet of yaclits and excursion 
steamers in attendance, and the maneuvering for the 
start, and the start itself, were made auiid a confused 
crowd of attendant sightseer.s ; the spectators vaguely 
speculating as to where the starting boats were an- 
chored, and the yachts themselves having difficulty in 
finding the same. In the fii'st 11 miles of windward 
work, the performance of the two yachts was very even. 
Four miles from the mark the breeze hauled to the 
southward and freshened considerably ; and, when the 
yachts laid for the mark. Defender was seen to be over 
three minutes in the lead. What was intended to be 
a run home before the wind, with spinnakers, was 
changed by the shift of wind into a reach, and De- 
fender gained rapidly, coming home in handsome 
style, a winner by eight minutes and forty-nine seconds. 

Tbe second race was sailed on Tuesday, September 
10, over a triangular course of 10 miles to the leg, of 
which the first leg was laid to windward. In the 
maneuvering for the start, and just as Valkyrie, who 
was halt a length ahead of Defender and to wind- 
ward, was straightening for the line, her main boom 
fouled the Defender, carrying away the latter's star- 
board spreader. The Defender put about, so as to 
relieve the strain on the topmast, speedily repaired the 
damage, and then set off on a stern chase for the 
English boat. Valkyrie gained in the windward work, 
but her lead was cut down on the two remaining legs of 
the course, so that she eventually came in a winner by 
the small margin of 47s. That Defender should have 
done so well in her disabled condition makes this 
second race a moral victory for the home boat. The 
protest by Defender was taken under advisement by 
the Cup Committee, and after hearing all the evi 
dence, they gave judgment against the visitor. 

The third race was sailed on Thursday, September 
13. Both boats were at the starting point and crossed 
the line with the wind dead aft. Immediately after 
the start Valkyrie drew out of the race, alleging, as 
excuse for her withdrawal, that the Cup Committee 
would not guarantee a free course, clear of obstruction 
from excursion steamers. 

The Defender stuck to her contract and sailed the 
course in gallant style. 

The two marine pictures herewith given present a 
timely and interesting comparison. The historical 
schooner yacht America is shown on page 185 as she 
appeared at the time she was winning the cup in arace 
round the Isle of Wight in August of 1851. It was an 
easy victory for the schooner, and the many novel 
features embodied in her design and construction were 
quickly recognized and favorably commented on by 
the English yachting world. 

The Defender of forty-four years later — page 187 — 
shows the enormous increase in power that has taken 
place in the interval. Of much the same displacement, 
she carries nigh upon double the amount of canvas 
that was spread by her predecessor. 



HIGH SPEED RAILWAY RECORDS. 

During the closing days of last month the two great 
competing railways that run from London to the 
north of Scotland, known respectively as the East 
Coast and West Coast routes, commenced an accelera- 
tion of service on their through trains. In the active 
competition that followed, the West Coast companies 
covered the total distance of 540 miles in the unprece- 
dented time of 512minutes, or at the rate of 63'25 miles 
per hour. 

The .sustained speed was remarkable in any case, and 
especially so when it is considered that it was made 
by a regular daily train starting on schedule time, and 
that the latter half of the journey was made through 
a mountainous country, in which, for a distance of 60 
miles, the grades are very severe, varying from 1 per 
cent to 1 33 per cent. The engines, moreover, that 
hauled the train were not the largest on the road, but 
in some cases were of a type known as the President 
class, that is now some 25 years old, but which, on ac- 
count of its excellent performance, is still in active 
service. 

On Thursday, September 12, the New York Central 
Railroad made up a special train that was a counter- 
part of the Empire State Express, drawn by their latest 
and most powerful engines, and set oat with the express 



purpose of "breaking the record "of their transatlantic 
breathren. Over a course that is 100 miles shorter and 
over a line that is remarkably level and free from 
gradients, this special train, which was considerably 
heavier than the English train, made an average speed 
that was one mile per hour faster than that of the 
West Coast train, being 64'348 miles per hour, as against 
63'25 miles per hour for the English train. These are 
both very remarkable performances. For purposes of 
comparison, however, they are useless, until we are in 
possession of all the conditions that prevailed. The 
bare question of speed is in itself no test of locomotive 
performance. This is a fact little understood by the 
public at large ; but well understood by engineers 
themselves. To judge of two performances it is neces- 
sary to know : 

1. The ratio of the weight of engine to the weight of 
the train hauled. 

2. The ratio of the amount of coal burned, water 
evaporated, and oil used per mile to the weight of train 
hauled. 

3. The state of the weather, whether wet or dry, and 
the force and direction of the wind. 

4. Most important of all, the amount and extent of 
the grades and curvature on the two roads on which 
the record is made. 

With all these data to hand a very close estimate could 
be made in each case of the actual units of work per- 
formed in a given unit of time. Only after such a com- 
parison, based on accurate data, as above, could it be 
even approximately stated which performance was the 
most satisfactory. 



FIRING OF BOILERS WITH MIXED COAL. 

A very interesting experiment, and one that ought 
to revolutionize the firing of steam boilers, has been 
in progress at the flour mill of Urban & Company in 
this city for several months and has now proceeded so 
far that positive advantages can be claimed with con- 
fidence. 

The mill has made 1,200 barrels of flour in 24 hours, 
though the ordinary output is much less. The engine 
is a Corliss pattern of about 400 horse power, driven 
by steam generated in two upright tubular boilers 
with twin furnaces and covered with a composition to 
retain the heat. 

The fuel formerly used was run-of-mine soft coal, 
but last. March Mr. Urban, having long been dissatis- 
fied with the fuel, began to use in connection with it 
various proportions of screenings of hard coal. The 
improvement was marked from the first. The amount 
used was much less, the cost was reduced, and the 
smoke and soot practically disappeared. 

When the experiment began, the furnaces required 
fully 1,200 pounds of soft coal per hour to develop on 
the average 380 horse power. The amount now re- 
quired for the same service is 890 pounds on the aver- 
age. The coal used is one part soft coal culm, or any 
of the cheapest product of the mines, and four parts 
hard coal screenings, such as is not considered valua- 
ble in the general trade and is sold to whoever will 
buy it at a mere nominal price. 

All possible proportions were tried and hard coal 
was used entire, but the present proportion of four to 
one is found to be the best. This affords soft coal 
enough to cement the fuel into small masses, butisnot 
enough to harden it into large masses, as was the case 
if a greater proportion of soft coal was used. As the 
soft coal ignites first, it in a measure cokes the whole, 
and the slow -burning anthracite assists in producing a 
very lasting fire, not needing replenishing for a much 
longer time than is the case with clear soft coal. An- 
thracite used alone flUs the grates with ashes, but the 
accepted mixture burns very free. 

The cost of hard coal screenings is $1.45 per ton and 
of soft coal slack $1.50. The difference is so small that 
either price may be taken, and reckoning the con- 
sumption at 900 pounds an hour, which is slightly 
more than the reported amount, a 24 hour run would 
consume 21,360 pounds at a cost of $16.02, reckoning 
$1.50 to the ton. The cost of run-of-mine soft coal is 
$2.20 per ton. At an expenditure of 1,200 pounds an 
hour, which is considered below the average require- 
ment, a 24 hour run on soft coal would cost $31.68. 

The saving appears to be largely in the entire com- 
bustion of the coal. If the test has proved anything, it 
is that a much greater amount of carbon is blown out 
of the chimney than any one has supposed. With 
soft coal there was not only a constant waste in the 
dense smoke that ruined so many things about the 
city, but a blower was needed to keep up the draught, 
and that carried the particles of carbon up the flue in 
a constant stream. 

With soft coal the chimney had to be blown out 
every twelve hours, but with the present mixture no 
blower is used. The flue is scraped once a week, just 
as it was with soft coal. It is not diflScult to see by 
this that the forcing of draught costs money. 

The mixed coal is kept very wet; in fact, fairly satu- 
rated. In this condition it does not escape from the 
chimney at all, either in smoke or in fine particles in- 
dependent of the smoke. For the most part there is 
no perceptible smoke and it is never more than a 
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thin jet that does not become darker than a light gray. 
One requirement is that the boiler capacity shall be 
ample. It is from having to crowd the boilers quite as 
much as anything else that so much coal is thrown out 
of the tops of chimneys unburned. The above results 
cannot be obtained if the steam-generating apparatus 
is scant. 

A further result is the small cost of repairs, which is 
due both to the style of fuel and the generous boiler 
capacity. Last year, with insulBcient boiler capacity, 
the repairs to the boilers cost over $3,300. So far this 
year, with sufSeient capacity, the repairs have cost 
next to nothing. 

With the fuel in the above proportion it is found 
that the expenditure of 2 '6 pounds of coal an hour is, 
under the most favorable conditions, sufficient for de- 
veloping one horse power at the Urban mill. 

It is believed that the advantages in cost of money 
and labor and in the ridding of manufacturing centers 
of smoke and carbon deposits independent of smoke, 
which are shown by this experiment, ought to lead to 
the development of a new system of firing steam boilers. 
With such a system in general use coal now considered 
practically worthless could be made of prime value 
and a nuisance would be abated. 

John Chambbrlin. 

90 Johnson Park, Buffalo, August 17. 
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Gold In Pbotograpby. 

It is not our purpose to write a treatise on bimetal- 
lism, though the erratic changes in the price of silver 
of late years have added to the difficulties of the plate 
maker; gold being the standard metal in this country, 
the pound's worth of gold which a sovereign originally 
contained is still the measure of its value. It is the 
phj'sical qualities of gold and its salts that we now 
discuss. It is not a little remarkable that in the 
present day we never hear of this metal as a light- 
sensitive agent. Yet, in the early days of the science, 
there was considerable promise in the experiments 
made in this direction. So long ago as 1840, Sir John 
Herschel investigated its properties at length, and 
these were still further examined by Hunt. 
Washing the surface of paper lightly with 
chloride of barium followed by a wash of 
■chloride of gold, then exposing a few min- 
utes to the sun's rays the portions of the 
paper acted on by light — first whitened by 
the light — became a full purple brown when 
held in the vapor of boiling water or even 
dipped in cold water. It for the barium salt 
oxalate of ammonia be substituted, the 
paper passes rapidly to violet purple ; but 
as the same effect is produced, though more 
slowly, in the dark, it would be difficult to 
utilize this property. Again, using acetate 
of lead instead of barium, we get a paper 
sensitive to light, the faint image so pro- 
duced being capable of " development " by 
steam or cold water. Bichromate of potas- 
sium and gold chloride solution give a light-sensitive 
paper. When the print is placed in cold water, the 
yellow tint disappears entirely in the whites, while the 
image, which has passed in printing through deep 
brown to bluish black, becomes, according to'the ex- 
tent of the solar action, crimson, blue, brown, or deep 
black. It is evident that here we have a fertile mine 
of experiment if any one care to work it ; but, in mod- 
ern photography, the chief interest of gold lies in the 
toning powers of its salts — mainly its chlorides. 

It might be thought that little remained to be said 
upon this well-thrashed-out subject ; but so far is this 
from being the case, that we may draw attention to 
two very interesting papers on the qualities of this 
salt which have recently been read before the Chemical 
Society, a brief reference to one of them having already 
been given. When treating of "chloride of gold," 
most writers have in view the acid chloride. Very 
few people have ever seen the pure gold trichloride, 
free from acid. Indeed, Watts says, " the only 
method of procuring auric chloride perfectly free from 
acid salt is to decompose aurous chloride with water." 
This aurous salt is made by evaporating a solution 
of the acid chloride to dryness, heating the residue 
to about the melting point of tin, and constantly 
stirring it as long as chlorine is evolved. An 
almost neutral solution of chloride of gold is ob- 
tained by evaporating a solution of the acid chloride 
till the liquid is dark ruby in color and begins to 
emit chlorine. When cool, the result is a dark red 
crystalline mass, very different from the usual yellow 
crystals. We may saj'that we have often pointed out. 
in instructions upon making toning baths, this fact. 
Ordinary solution of commercial crystals of gold chlor- 
ide, or the double salt, is a pale yellow color, but the 
neutral salt solution is entirely different, it is a rich 
brown. If a useful toning solution, uniform in char- 
acter, is to be made, it is this brown, not the yellow, 
solution that should be employed. 

The question of the volatility of gold chloride or 
chlorine has often been before chemists, and most 
varied have been the opinions they have given. While 
one says it is entirely unvolatilizable, another says it 



can be driven off by heat at comparatively low tem- 
perature. A word of explanation of a table recently 
quoted "by us may be given : The volatility referred to 
an atmosphere of chlorine, the words of Mr. T. K. 
Rose, whose paper was quoted from, being " it is certain 
that, when gold is heated in chlorine at atmospheric 
pressure, trichloride of gold is formed and volatilized 
at all temperatures above 180° C, up to and probably 
far beyond 1,100°." 

Lest some of our readers who manufacture, and wise- 
ly, their own chloride of gold may be under the im- 
pression that, during the heating of the capsule in 
which it is prepared, some of the gold may be lost by 
volatilization, we will again quote from Mr. Rose : " It 
may be added that, when gold is heated in atmo- 
spheric air or coal gas, no gold is volatilized below 
1,050°, and only about two per cent in thirty minutes 
at 1,100°. There need, therefore, be no trouble antici- 
pated in heating the gold chloride to expel free acid in 
the usual manner." 

Similarly free from danger of decomposition will the 
heating, if moderate, prove to be, for, again quoting 
Mr. Rose, we have : " The decomposition of gold tri- 
chloride in air might be expected to become perceptible 
at 70°, requiring, however, about twenty-flve years for 
its complete conversion into monochloride, AuCI, at 
this temperature. The observed rate of decomposition 
at 100° shows that a similar change would require 
about 1,000 days at this temperature, while it results 
from calculation . . . that at 200°, thirty-six hours, 
and at the melting point, viz., 288°, less than one 
minute suffices for the complete decomposition of 
AuCli in air." These interesting investigations, which 
have a practical value of their own, besides leading up 
to other practical aspects of our subject, do not leave 
us enough space to continue our survey at the present 
time, and we will therefore resume it at an early date. 
— Br. Jour. 



SFEEDINQ TB1TCE FOB LOCOUOTITES. 
Our engraving shows a device by William J. Hol- 
man, of Minneapolis, termed a speeding truck, which 




A lOCOHOTIVE SPEEDING TBTTCE. 

consists of reversely flanged wheels having inwardly 
extended hubs running in contact with the treads of 
the locomotive drivers, and flanged traction wheels 
having outwardly extended hubs supporting the 
treads of said reversely flanged wheels, and with the 
axles of said traction wheels coupled by independent 
side rods adapted to oscillate about the central axles, 
whereby the speed of the locomotive may be increased 
without altering its running gear or increasing the 
speed of the moving parts and the requisite flexibility 
secured. 

This machine might almost be termed the locomotive 
cycle. It appears to be intended to do for a locomotive 
what the bicycle does for a man— increase the velocity of 
travel ovi-r the surface of the ground without augmen- 
tation of exertion. By means of the bicycle a man 
can travel a given distance far more rapidly and with 
less expenditure of power than if he were to walk. It 
remains to be seen whether mounting a locomotive as 
here proposed will accomplish any such improved re- 
sult. We understand an experimental truck is now 
in process of construction. The result of the trial 
will be duly noted. 

^ ( • » » 

'Wood Pulp Pinions. 

The great development of electrical mechanism dur- 
ing the past few years has caused engineers and me- 
chanics to give special attention to anything connected 
therewith. It has been found that an objection to 
nearly all electrical power apparatus is the extensive 
vibration of the gear wheels, which in almost every in- 
stance revolve at a higher rate of speed than in ordi- 
nary machinery. The effect of this vibration is detri- 
mental in several ways. The jar tends to loosen bolts 
and nuts. Besides, the noise created is not pleasant. 
A number of methods for overcoming the trou- 
ble have been adopted, among which has been the 
use of gears constructed on the combination plan, the 
spokes and rims being iron and the cogs wood. But 
the temperature affects wood, causing itto contract and 
expand, resulting in needed repairs and alterations in 
order to keep the mechanism going. 

Compressed rawhide pinions and cogs made from 



same material have been adopted with some success. 
Even this material, however, has its drawbacks, all of 
which are claimed to be done away with by combining 
wood pulp with the same. Compressed rawhide and 
wood pulp form the foundation of the new pinions and 
adjustable cogs. 

Tbe Emancipation of Labor by IKacblnery. 

One of the interesting proofs of the lightening of toil 
by the aid of machinery is found in the constantly en- 
larging sphere of labor being opened to self-support- 
ing women, and the prediction is here made that 
within the next quarter of a century the ranks of the 
mechanic will be largely augmented by women. 

Statistics show that the number of women to whom 
the sewing machine gives occupation to-day is vastly 
greater than the number who formerly gained a pre- 
carious livelihood with the needle, or who could obtain 
similar work under old conditions. 

Contrast the " work-a-day " clothes and simply made 
" Sunday-go-to-meetin' " garments of the people of a 
century ago with the wonderful variety and complexity 
of finery comprising the holiday attire, and, indeed, 
theeveryday wearing apparel, of thoseof asimilarclass 
to-day. If it is true, as stated, that one sewing ma- 
chine operated by one woman will do the work of ten 
hand sewers, it is no less true that the modern woman 
possesses ten times as many garments as her sister of a 
former age, and each garment displays ten times as 
much machine-sewed work upon it. 

But the sewing machine is a mere suggestion. The 
mind is fairly staggered in contemplation of the wealth 
of opportunity for wage earners that has been created 
by the steam engine— especially in the form of the 
steamship and locomotive, which have literally opened 
new worlds to the old world's poor. And what is true 
of the steam engine is true only in lesser degree of the 
telegraph, the telephone, the electric motor, the turbine 
and the whole range of modern agricultural machinery. 

The modern bicycle — a theoretically perfect inven- 
tion, and in some respects an almost perfect mechanism 
— has already produced beneficial effects upon the phy- 
sical development of the wage-earning class 
sufficiently marked to attract general notice, 
and its future influence is incalculable. It 

□ |, is destined, in my judgment, to emancipate 
woman from many of the conventional 
shackles which have bound her for ages, 
and from some physical disabilities which 
have hitherto limited her sphere of occupa- 
tion. This is only one of the many strik- 
ing in,<!tances in which Invention is bolpinf; 
to benefit the masses. 

I am convinced that modern mechanical 
inventions have in all cases proved to be 
distinctively beneficial to the wage earner. 
He is through their aid better housed, bet- 
ter fed, better clothed, better educated, has 
more numerous and better amusements, and 
is thus approaching more nearly the con- 
dition of life of the employer; indeed, the wage earner 
to-day enjoys many advantages of civilization which 
were unknown to the employer of a generation gone 

by. 

The majority of employers in this country are men 
who have risen from the ranks, and many of our most 
important inventions have been made by wage earners, 
who have the best opportunity, through experience in 
their daily work, to learn the necessities of the age. — 
A. E. Outerbridge, Jr., Engineering Magazine. 

» « » » » 

Queer Cranklam of Electricity. 

The Boston Journal of Commerce says that North 
Adams continues to be puzzled over a queer crankism 
of electricity in its vicinity. Although when the great 
43^ mile Hoosac Tunnel was built no ores, magnetic or 
otherwise, were encountered, there was general expec- 
tation that rich ore pockets would be found; yet, for an 
unexplained reason, not an electrician has been discov- 
ered who can send a telegraphic message on a wire run- 
ning from portal to portal of that tunnel, be such wire 
run inside of an ocean cable through the huge cavern 
or out of it. Therefore such messages have to be sent 
on wires strung on poles over the top of the mountain, 
fully nine miles, and that is the way in-going and out- 
going passenger and freight trains are heralded to the 
keepers of the two tunnel approaches. 



Pbospliorescence. 

M. Raoul Pictet, the French chemist, who has long 
been experimenting with intense cold, finds that phos- 
phorescence ceases at very low temperatures. Glass 
tubes filled with sulphides of calcium, strontium, and 
barium were exposed to the sun and then taken into a 
dark room where the intensity and duration of the 
phosphorescence was noted. After being again exposed 
to the sun the tubes were put into a mixture where by 
rapidly lowering the pressure their temperature was 
reduced to —140°; they then showed no sign of phos- 
phorescence, but after a time the upper parts of the 
tubes which had been least cooled began to glow, and 
as the temperature rose the light extended, becoming 
at last as bright as in the first experiment. 
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THE HANUFACTUBE OF HOBN COUBS. 
A large portion of the combs used for the hair are 
manufactured from cattle horns, which are bought by 
the manufacturer at from three to twenty cents each, 
according to size ; they range from one to three feet in 
length. The horns are first sawed up into what are 
called rings, from six to eight inch lengths, each ring 
being from two to four inches in diameter. From two 
to three cuts are made from each horn. The rings are 
then sawed through lengthwise and passed through a 
tumbling process which takes off the dirt and grit. 
The rings of horn, to the number of 300, are put into 
a barrel or cask, which is perforated with about 100 
one inch holes and made to revolve in a tank of water 
for about two hours. After the tumbling process is 
completed, they are taken out and boiled in hot water 
for from one to one and a half hours to make them 
pliable. From the hot water they are then placed in 



formed by means of a draw-knife, which is passed 
across the surface of the plate, taking off the rough- 
ness and evening them up, the plates running in thick- 
ness from about one-eighth to one-half an inch. A 
good hand can scrape about 400 plates daily. After 
shaving they are again boiled for five hours to bring 
them to the right working point. They are then cut 
into the proper size and the edges trimmed. Scolloped 
edges are cut by means of dies. The next operation is 
the cutting of the teeth. This is performed by means 
of two steel cutters placed closely against each other, 
back to back, which, when the machine is in motion, 
move up and down one after the other, passing through 
the material, cutting the teeth of the comb. The cut- 
ting edges of the knives are shaped similar to an 
elongated S, the curved edges of one end turning in 
and the other out. The strip of horn is held down 
firmly in place by a binder, which moves forward with 



them against the wheel, which smooths them and rubs 
off the grit from the grindstone. This wheel is about 
eighteen inches in diameter and about eight inches in 
thickness and travels at the rate of about 2.800 revolu- 
tions per minute. About twenty gross of double combs 
are buffed daily. The ashes are washed off thoroughly 
and then they are prepared for staining. This is per- 
formed by dipping the combs in a heated solution com- 
posed of one-fourth nitric acid to three-fourths water, 
which gives them an amber color and makes them 
take the stain. They are left about five minutes and 
then taken out and washed in clear water, after which 
they are stained to imitate tortoise shell with a mix- 
ture composed of potash, lime and red lead. The color 
is put on thickly in stripes and the combs left to stand 
for from five to eight minutes. The combs are then 
washed, leaving a stain on them similar to tortoise 
shell. The combs are then dried and polished on a 




THE MAXUFAGTTJRE OF HORN COMBS. 



a kettle of hot whale oil for about half an hour, and 
then put through a pressing machine, which straightens 
and takes out the curl. The rings are placed separ- 
ately between a number of heated iron plates, which 
are pressed tightly together by means of a gearing 
wheel, the threaded shaft of which connects with the 
center of one of the end plates. The wheel is turned 
by means of an iron bar or lever, the end of which 
passes between the cogs; the operator, by drawing 
down the bar, forces the wheel and shaft around, 
which in turn presses the plates together. 

Four pieces of horn are pressed out at a time, the 
operation taking about five minutes. About 500 horn 
plates are pressed out daily. In the center of each iron 
pressing plate are two fire boxes about one and a half 
inches in width and about four and a half inches in 
length, running through from top to bottom, in which 
a charcoal fire is made for heating the plates. After 
pressing, the horn plates are reboiled for five hours in 
hot water and then shaved. The operation is per- 



every stroke of the knives until the whole comb strip 
has been cut through, each knife making, a stroke of 
about half an inch. When one knife makes a cut the 
other takes it up, making one continuous cut through 
the entire strip. The guard teeth at each end are 
made by turning the knives slightly with a lever. The 
parts are then separated from each other, the cutting 
of which having formed two combs. About twelve 
gross of double combs can be cut daily. If the combs 
are to be curved, they are circled off by means of a cir- 
cular steel cutter. 

The next operation is drying, which is performed by 
placing a number of the combs on a drying or heating 
box for from five to eight minutes. After drying they 
are dressed up and have their teeth sharpened. This 
is performed on a grindstone traveling at the rate of 
about 3,000 revolutions per minute, after which they 
are put together again tooth to tooth and then buffed 
on a corn husk wheel. A mixture of fine coal ashes 
and water is v>ut on the combs, the operator holding 



buffer sixteen inches in diameter composed of about 
200 circular sheets of cotton flannel. This buffer travels 
at the rate of about 3,000 revolutions per minute, rot- 
ten stone and oil being used for polishing. The ends 
of the combs aie then softened in warm sand and the 
guard teeth are drawn in, a piece of an old comb being 
used to keep them in place until they become cold. 
Bent or curved combs are made by tying a number of 
them down tightly to a circular wooden roller for five 
or six hours. 

Combs are colored black by dipping them for half an 
hour in a hot solution composed of one-half pint of 
sugar of lead to four gallons of water. By dipping 
combs for half a minute in a solution composed of two 
tablespoons of muriatic acid to one pint of water it 
will produce a very good imitation of mother-of-pearl. 
The sketches were taken from the plant of James Wil- 
kinson, New York City. 



The word Eskimo means " raw fish eaters." 
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A STOP FOB ELEVATOSS AND MINING SHAFTS. 
The illustration represents a device adapted to stop 
the cages in elevator wells, niininpr shafts, etc., serving 
as a cushion to receive the descending cage, thus al- 
lowing the engineer to run it with greater speed and 




BELL & WILLIAMS' STOP FOB ELETATOBS AND 
MINING SHAFTS. 

preventing damage to the cage from coming sud- 
denly to the bottom. The improvement has been 
patented by Thomas Bell and John S. Williams, of 
Krebs, Indian Territory. The top striking platform is 
supported on springs resting on a suitably supported 
base plate, the downward movement of the striking 
plate being also limited by blocks on the base plate. 
Depending from the under side of the striking plate, 
and connected therewith by a ball joint, as shown in 
the sectional view, is a screw which extends through a 
support and through a ratchet 
wheel, a key in which engages the 
thread of the screw, so that the 
vertical movement of the screw 
turns the wheel, the screw also 
extending downward through a 
base plate and wear plate. The 
ratchet wheel is tapered on its 
under side to turn with but little 
friction when the plate and screw 
are depressed, but it turns with 
considerable friction when the plate 
is being lifted. The wheel is pre- 
vented from turning by a pawl 
fulcrumed on its under side, and 
the outer end of the pawl is pivoted 
to a connecting rod extending to 
the lower end of a lever, a spring- 
pressed extension of which extends 
into the path of the cage, whereby, 
as the cage ascends, the pawl will 
be automatically released, allow- 
ing the ratchet wheel to turn and 
the striking plate to rise. The 
locking of the stop device in its 
depressed condition holds the cage 
or car stationary while it is being 
unloaded or loaded. 



A POBTABLE ELECTBIC PBOPELLEB FOB BOATS. 

Among the multitude of inventions that are offered to 
the public day by day there are some that commend 
themselves to the judgment at first sight, and fill off- 
hand a long-felt want. The electric boat propeller, as 
shown in the accompanying views, is surely one such 
invention as mentioned above. It has the accumulated 
advantages of being cheap, portable, compact, and 
thoroughly safe to the user. Briefly described, it con- 
sists of a movable tube which is hinged at the stern of 
the boat, much as an oar is used in sculling. The tube 
contains a flexible shaft formed of three coils of phos- 
phor bronze. This tube extends down and out into 
the water, where it carries a propeller, and at the in- 
board end an electric motor is attached, which is itself 
driven by batteries. The rudder and the propeller are 
thus in one, and the steering properties of a boat so 
fitted would be very swift and powerful. The tube, 
with its inclosed flexible shaft, is partly filled with oil; 
and these parts are thus automatically and constantly 
lubricated. The rate of speed is from three to five 
miles per hour. The combined propeller, motor, and 
rudder weigh only 35 pounds for a 10 foot to 18 foot 
boat. The batteries weigh from 100 pounds to 275 
pounds, but being in four parts are easily handled. 

This very ingenious and effective invention will be 
gladly welcomed by the sea and river sportsman. Its 
handinessand noiselessness make it admirably adapted 
to duck shooting; and it will commend itself at once to 
the special needs of the fisherman. All sportsmen, at 
one time or another, when they have been following 
the windings of some narrow stream, or threading their 
way through the mazes of a rush-grown marsh, have 
wished for a means of propulsion of smaller compass 
than a pair of sculls, or even a canoe paddle. The 
electric propeller, working snugly in the wake of the 
boat, is admirably adapted for such work, or for any 
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retaining chamber at its lower end, the perforations or 
meshes of the second hopper being finer than those of 
the first. A pipe leading to the bottom of each gold- 
retaining chamber facilitates the introduction of a 
new supply of mercury when necessary. Any mercury 




FBISBIE'S GOLD SAVING 



APPABATTTS. 



escaping from the quartz mill is readily caught and 
retained in this machine. 



In a series of interesting experiments made to ascer- 
tain why trees are so frequently struck by lightning, 
it was demonstrated that the green wood is in all cases 
a bad conductor of electricity, and so much the worse 
in proportion as the tree is richer in oil. On the con- 
trary, the green wood of such trees as are poor in oil 
conducts electricity relatively well. Living wood is a 
much better conductor than dead. The existence of dead 
branches in trees of both categories, 
therefore, increases the danger. 




A FOLDING INVALID CHAIB. 
This very simple form of chair, to 
facilitate carrying invalids in upright position from one 
place to another, has been patented by Bernard E. 
Jamme (address in care of John Woolley, No. Ill Fifth 
Avenue, New York City). The invention consists prin- 
cipally of the handles at different heights on opposite 
sides of the chair, rendering it easier for two persons 
to carry up and down stairs and elsewhere an invalid 
seated in the chair. The chair may be placed upon 
the edge of a bed and the patient moved upon it or 
from it with the greatest ease, and when not in use it 
can be readily folded into a small, compact bundle. 




JAKMFS FOLDING INVALID CHAIB. 



A BOILEB LEVELING DEVICE. 
An improvement by means of 
which portable boilers, traction 
engines, and similar machines may 
be conveniently brought to a hori- 
zontal position when standing on 
uneven ground, or traveling up or 
down a hill, is represented in the 
accompanying illustration, and has 
been patented by Willie C. Han- 
cock, of Albany, Ky. An upwardly 
extending screw rod is fastened to 
the front axle, and on the rod is a 
revoluble nut in the under side of 
a block, the nut being held in place 
by set screws engaging an annular 
recess in the upper part of the nut. 
The block has on its sides trun- 
nions journaled in the smoke box 
of the boiler, shown in the broken 
away portion of the engraving. 
The screw rod extends through the 
top of the block into a tubular ex- 
tension or casing, to protect it from 
soot, etc. On the lower end of 
the revoluble nut is a beveled 
gear in mesh with a pinion on a 
short shaft whose other end has 
circumstances where a boat has to be handled inafa bevel gear connection with a shaft extending up 



A PORTABLE ELECTRIC PROPELLER FOR BOATS. 



crowded wakeway. This handy device is manufactured 
by the Electric Boat Company, of 136 Liberty Street, 
New York City. The motor, propeller, and batteries 
can be purchased for $150, and the running expenses 
amount to only 5 cents per hour. 



A GOLD SAVING APPABATTTS. 
The illustration represents, in sectional side eleva- 
tion and in perspective, a gold saving apparatus de- 
signed to save nuggets, coarse gold, and flour gold, 
with but a small expenditure of water and labor. A 
patent has been granted for the improvement to Den- 
nis Q. Frisbie, Dayton, Wyoming. The hopper into 
which discharges the sluice box carrying water and 
gold-bearing sand from the placer mine or the quartz 
mill has a false bottom over which large rocks and 
other coarse tailings pass into a tailing chute, the gold, 
sand and water passing through the coarse perfora- 
tions in the f<alse bottom into a transverse channel 
leading into a nugget box in the upper end of a hop- 
per, as shown in the sectional view. This hopper has 
a perforated bottom through which the gold-bearing 
sand and water pass to a settling tank with inclined 
bottom, there being a transverse passage at one end 
of the hopper into the tailing chute. At the lower end 
of the settling tank is a gold-retaining chamber, with a 
perforated false bottom under which is mercury, the 
bottom being preferably hung on an upwardly extend- 
ing lever, which the operator shakes several times a day. 
The dividing partition between the chamber and the 
settling tank is inclined, and carries a removable cop- 
per plate adapted to take up any gold in the flow of the 
gold-bearing sand, as it passes over to a second hopper 
with perforated bottom and settling tank, with gold- 



and back at one side of the boiler, the latter shaft hav- 
ing a bevel gear connection with a larger gear wheel 
with ratchet teeth engaged by a pawl on a lever ful- 
crumed on the shaft of the large gear wheel. By 
operating this lever, motion is communicated through 
the gear wheels and shafts to the revoluble nut, to 
raise the front end of the boiler, and to lower it the 
pawl is disengaged and the large gear wheel is oppo- 
sitely turned by means of a handle, the weight of 
the boiler then assisting in rotating the nut. 




HANCOCK'S BOILEB LEVELING DEVICE. 
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The Earliest Transatlantic Steamsblps. 

Samael Ward Stanton contributes an Interesting 
paper to Engineering Magazine for September, from 
which we take the following : 

On Ma3' 29, 1819, while the little schooner Contract, 
Captain Livingstone, was sailing quietly along on the 
Atlantic, in latitude 27° 30', longitude 70°, the lookout 
discovered what he supposed to be a vessel on fire, far 
off on the horizon. The Contract was headed toward 
the new comer, but, to the surprise of those on board, 
she passed along quickly and was soon lost to sight, 
notwithstanding all sail on the Contract was spread. 
The conclusion was then reached that the strange ves- 
sel was nothing more or less than a "steam packet," 
bound across the ocean. 

The vessel in question was the Savannah, a ship of 
some 380 odd tons, and was bound to Liverpool from 
Savannah, having left the latter place ou May 26. The 
Savannah was the first transatlantic steamship. She 
was built at Corlaer's Hook, on the East River, now 
part of New York City, by Messrs. Crocker & Fickett, 
and was at first intended for a sailing packet, but 
before she was finished was purchased by William 
Scarborough and others of Savannah, Ga., and ma- 
chinery was placed in her. The engine — inclined di- 
rect-acting — was built by James P. Allaire, and the 
boilers by Daniel Dodge. The paddle wheels were so 
constructed that they could be taken apart with little 
trouble and placed on deck should occasion arise, the 
shaft having joints for that purpose. Slceleton frames 
of iron designed to surround the wheels, and covered 
with canvas, served for wheel houses. The Savannah's 
arrival at Liverpool created a small sensation ; steam- 
ing up the harbor, with sails furled, a full head of 
steam on, and the American flag floating proudly over 
her, she no doubt presented an inspiring sight. The 
trip had occupied 22 days, on 14 of which steam was 
used. Leaving Liverpool, the Savannah sailed to St. 
Petersburg, stopping once or twice on the way, and 
finally returned to Savannah. The machinery was 
afterward taken out, and she plied as a sailing packet 
between New York and Savannah. She was finally 
wrecked on the Long Island coast. 

Soon after the Savannah made her successful ocean 
trip, a fine large steamer, named Robert Fulton, of 
750 tons, was constructed in New York by Henry Eck- 
ford, for the route from New York to Cuba and New 
Orleans. She was a stanch vessel, constructed "en- 
tirely of oak, locust, and cedar, and Georgia pine, cop- 
per fastened." She had a square, or crosshead, en- 
gine, of the type then in use on inland steamers ; there 
were two boilers and two funnels. She left New York 
for New Orleans on her first trip April 25, 1830, stop- 
ping en route at Charleston and Havana. She was an 
entire success, and covered the 2,225 miles between 
New York and New Orleans in an average of 10 days. 
The New York Evening Post of June 15, 1820, con- 
tained the following notice of her arrival : 

" The beautiful steamship Robert Fulton, Captain 
John Mott, arrived last evening, 17 days from New 
Orlean.«, via Havana and Charleston. At Havana she 
stopped 2 and at Charleston 4 days. She has aboard 
between sixty and seventy passengers, and has been 
at sea only 10 days." 

In another notice, on the return of this boat in 
January, 1821, the Post said : 

" Steamship Robert Fulton, Captain Mott, arrived in 
New York in 8 days from Charleston, having been to 
New Orleans, ... 54 days' round trip to New 
Orleans, averaging 14J^ either way. . , . The 
boisterous season, the rough and heavy weather which 
she has experienced this trip, must convince even the 
most incredulous of the perfect practicability of na- 
vigating the ocean by steam. Captain Mott gives her 
a decided preference over every vessel he ever com- 
manded, both for safety and pleasantness during a 
gale of wind." 

The Robert Fulton ran for three years very success- 
fully ; she was then sold to the Brazilian government, 
to be used as a cruiser, her machinery being removed. 
Various small coastwise lines were in operation both 
in the United States and Great Britain between 1825 
and 1835. In 1825 the steamship Enterprise made the 
trip from England to Calcutta, and it is said that her 
commander. Captain Johnson, received $50,000 for tak- 
ing her out. She was of 470 tons burden — smaller 
than the Robert Fulton, but larger than the Savannah 
— and sailed from Falmouth August 16, 1825. Like the 
Savannah, her engine was only worked when the 
weather was fine, it being used 64 out of the 103 days 
required to perform the passage. 

A steamer of 350 tons, called the Curacoa, built in 
England for a company of merchants of Amsterdam 
and Rotterdam, ran between Amsterdam and the 
Dutch West Indies for some time in the later twenties. 
The Meteor, a British steamship, ran between England 
and the Mediterranean in 1830 ; she carried the mails. 
Following the Savannah, the next steamer to cross 
the Atlantic was the Royal William, a 363 ton ship, 
constructed in Quebec. She made the run from 
Quebec to London in something over 40 days, leaving 
August 5, 1833, and reaching Gravesend September 16. 
One of the most tftmoas of the early steamships was 



the Sirius, a small, but stanch, vessel that was sent 
from Queenstown to New York by the British and 
North American Steam Navigation Company on a re- 
gular line that had just been established. She left on 
her voyage to New York on April 5, 1838, with forty- 
six passengers, and reached her destination April 23. 
Later in the same day the steamship Great Western 
arrived from England, and the appearance of these 
vessels in the harbor caused great excitement in New 
York. The Great Western has left Bristol on April 7, 
thus making the passage in 15}4 days as against the 17 
of the Sirius. The Sirius had originally been built for 
coastwise service in England, but had been chartered 
in order to anticipate the Great Western, which was 
about ready to sail on her first trip. The Sirius made 
two round trips in the line, and was then placed on 
the route between Dublin and Cork, where she con- 
tinued plying until January . 16, 1847, when she was 
wrecked. The British Queen, newly built, took the 
place of the Sirius when she left the transatlantic 
route. 
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EXFEBIMENT WITH HYDBOOEN STTLFHIDE. 

BT GUSTAVE HICHAUD, D.8. 

Here is a curious experiment, which can be performed 
with hydrogen sulphide. 

If any colored flower is passed quickly through the 
flame of that gas, it becomes instantly as white as snow 
in all the parts that were in contact with the flame. 
The flower is not carbonized and does not fade. The 
cause of this phenomenon is, of course, that sulphur 
dioxide is evolved during the combustion of the 
hydrogen sulphide, but while it takes several min- 
utes to bleach flowers in the ready made gas, its 
action is absolutely instantaneous when applied as 
stated above. Moreover, the flame acts merely on the 
part of the flower which is in 
immediate contact with it, so 
bhat odd figures can be drawn 
on the petals, as if with a 
brush and white paint. 

Made in the flame of sul- 
phur in combustion this ex- 
periment gives a negative re- 
sult. The flowers are carbon- 
ized before being bleached. 
With carbon bisulphide the 
result is better, but not so 
Kood as with hydrogen sul- 
phide. This difference of ac- 
tion may be explained by the 
fact that the gas evolved dur- 
ing the combustion of hydrogen sulphide is probably, 
for a moment, sulphurous acid SOjHj, and not sulphur 
dioxide SOj. 

Young readers, willing to repeat this experiment, 
will find in text books of chemistry how to prepare hy- 
drogen sulphide and how to avert the two dangers of 
this preparation, viz., the explosion of the flask by 
premature lighting and the inhalation of the gas while 
it is not burning. 



Tbe Proposed Cape Cod Canal. 

To the Editor of the Scientific American : 

I am glad to see that the Scientific American is 
awake to the importance of ship canals, supplement- 
ing the generous provision that nature has made for 
sheltered coastwise navigation almost from Maine to 
Florida. Thoughtful persons have often execrated 
the policy that has led our legislators to vote millions 
of the people's money for the improvement of un- 
heard-of creeks (see river and harbor bills) when 
such a peninsula as Cap Cod lay awaiting for a short 
straight ditch to be digged, separating it from the 
mainland and cutting off something like 60 miles of 
dangerous, intricate navigation through Vineyard 
Sound and around Nantucket Shoals. In point of fact, 
Charles the Second was King and William of Orange 
was fighting the French in Flanders when the Cape 
Cod Canal began to be talked about in Eastern New 
England, and from that day to this the subject has 
been periodically agitated only to fall into the hands 
of speculators and die a succession of natural deaths. 
Your paper of August 31, so far as it refers to the 
Cape Cod section of the canal project, favors what is 
known as the Bass River route. The earlier surveys, 
including one made in 1776, by an engineer named 
Machin, under authority of George Washington, con- 
templated the shorter and more direct line via Buz- 
zard's Bay and the Sandwich Isthmus, and one has 
only to consult the United States Coast Survey charts, 
or indeed any map of New England, to perceive at a 
glance how unanswerable are the arguments in favor 
of that route. A government survey was made in 
1860 and a special chart (No. 3042) was issued by the 
Coast Survey showing the proposed canal in detail. 
There are some reasons why the Bass Biver route is 
preferable for sailing vessels, but this is the age of 
steam, and whether for commerce or war, steam is the 
agent that must be considered. Personally I have 
little doubt that both canals will eventually be built, 
but if the decision is left to a competent board of en- 
gineers, as no doubt it will be, should the government 
take the matter up, there is small room for question as 
to which route will be chosen first. 

Charles Ledtard Norton. 
Sandwich, Mass. 



MTomen Je^relers. 

Whatever may be woman's future in the arts, there 
is no doubt that the wife or daughter of the jeweler, 
country jeweler especially, may become, and ought to 
be, an invaluable assistant to him, not alone in his 
capacity as storekeeper, but as mechanic as well. So 
far, saleswoman d uties have satisfied unaroused female 
ambition, only because it has been unaroused. There 
is no reason why the jeweler with a family should not 
educate one of his daughters as a jeweler proper, nor 
is there any reason why, when taught, she should not 
prove an adept at the art and an acquisition to the 
store. He could teach her, for instance, the art of en- 
graving, for which her feminine instincts, fineness of 
fancy, and copiousness of patience peculiarly suit her. 
He could teach her, in a word, how to perform the 
numerous tedious tasks in a jeweler's and watch- 
maker's work in the performance of which application 
or delicacy of touch, both feminine characteristics, 
may be either a need or an advantage. Did she de- 
velop unusual talent, the transition would be easy to 
the more remunerative branch of setting precious 
stones and designing patterns. Curiously enough, 
women have so far cast no envious eye on this well- 
paid, steady, most interesting, and dignified calling. 
At a glance one can appreciate that its requirements 
are many and severe. A careful course of apprentice- 
ship in order to gain the mechanical skill, an artistic 
sense to guide, a firm and delicate hand to execute, 
are some of the elements necessary to success as a 
worker in precious stones and metals. Yet many 
jewelers' daughters endowed with just such qualities 
throw away their cleverness on fancy work, and ex- 
haust their eyesight over a needle, when, as designers 
of jewel patterns, or as lapidaries, a good fixed salary 
might be secured. — Keystone. 



The mayor of St. Petersburg has ordered the name 
of every individual who is found drunk to be posted 
in specific public places and printed in the Official 
Gazette. A good idea. 



Tbe Seattle and Ijake Washington Canal. 

The citizens of Seattle, Wash., are jubilant over 
the beginning of work on a canal which is to connect 
the Puget Sound with the fresh water lake. Lake 
Washington. The Gas Light Journal says : "The 
work, which has been undertaken by the Seattle and 
Lake Washington Waterway Company, includes the 
excavation of two waterways, each about 1 mile long 
and 1,000 feet wide, from deep water through the tide 
fiats of Elliott Bay ; two Duwamish waterways con- 
necting the east and west waterways with the mouth 
of the west channel of the Duwamish River; a canal 
waterway about 1 mile long and 218 feet wide at low 
water from the head of the east waterway through 
the flats eastward to the shore line ; a canal through 
the upland 80 feet wide at the bottom, in a direct line 
nearly 2 miles to Lake Washington, into which it will 
open in Wetmore Slough ; and the fliling to a level of 
2 feet above high tide of 1,525 acres of tide land with 
the excavated material. The two main waterways 
and the canal waterway are to be excavated to a depth 
of 26 feet at low tide, the canal itself to a depth of 30 
feet at dead low water in the lake, and the Duwamish 
waterways to a depth of 12 feet at low tide. The 
amount of material to be excavated is 36,000,000 cubic 
yards, just about enough to do the filling required. 

"While the east and west waterways will be 1,000 
feet wide, according to the nfiBcial map of the State 
Land Commissioners, the space clear for traffic will be 
only 552 feet between the pier head lines, the remain- 
ing 448 feet being allowed for the extension of wharves 
and slips to such lengths as to accommodate the 
largest ocean steamers. The construction of water- 
ways on this plan, which would open wharves and 
slips instead of docks and tidal basins, is in accordance 
with the most modern ideas of harbor improvements, 
the revolution in ocean traffic wrought by the nse of 
steamers instead of sailing vessels, the carrying on of 
land transportation by railroad and the use of ma- 
chinery for loading and unloading ships having com- 
bined to make dispatch in handling cargoes at the 
same time necessary and possible. Thus the old sys- 
tem of floating a ship into a dock through tidal gates 
and unloading its cargo on trucks has almost been 
done away with. Trains are now run right alongside 
a ship at the wharf and the cargo is transferred from 
one to the other almost without the touch of [a man's 
hand. With the provision made in the tide land plat 
for railroad tracks on every wharf and for steamers to 
run into the slips alongside the tracks, Seattle will 
have facilities on her waterways for carrying on ocean 
commerce with speed and economy equal to those of 
the greatest and most modern ports of America and 
Europe." 
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FINE HAHHEBED IBON VOBK. 

The ability to wield a hammer well, whether it be 
only to shape a horseshoe or effect a diflScult forging, 
comes only by long practice. That a full blown rose, per- 
fect in its form and detail, may be forged with an ordi- 
nary blacksmith's outfit, seeuis impossible. Yet the 
engraving on our first page represents a rose forged 
from a round piece of iron, without rivets or screws, 
and we will try and make it clear to the skilled work- 
man how he may do similar work. 

A piece of iron, IJ4 inches in diameter, of the tough- 
e.«t class of Swedish iron, is first drawn down on one 
end to form a spindle about 6 inches long and ^ 
inch in diameter. This is cut off from the bar, leaving 
a head about 3 inches long (Fig. 1). After heating the 
head to a low cherry red, " work " the metal by upset- 
ting (Figs. 2 and 3), hammering out, and repeating, 
thus working the metal, by much kneading, into a 



down for the stem (Fig. 27). serrating the edges with a 
file (Fig. 28), giving them a dishing, twisted, natural 
contour. Weld two of them together (Fig. 29). and 
weld the end to the stem (Fig. 80). As many leaves may 
be welded (using only a small fire to accomplish this 
delicate operation) to the stem as will appear natural 
and graceful. In Fig. 31 are shown the rough bark 
producing tool, a serrated-headed hammer and block. 
By placing the stems in the block and striking with 
the hammer, turning the work in all directions, a good 
imitation of bark is the result. An iron scratch brush 
(Fig. 32) remove.s scale and gives a softening effect. 
Now that the rose is all together in one piece, with 
pliers bend the rose leaves out, making the six inner 
leaves to conform to the headed loop of a rose and sur- 
round with the outer layer of five leaves, bending the 
stem into natural curvatures, and twisting the bud 
burrs into a natural downward curve, and with the 



thoroughly tough, homogeneous mass — that it will at a torn ends twisted. 

later period of the work endure bending and rebending The rose from which our engraving was made is the 
when needed— finishing finally into the shape shown ' handwork of Henry Sticht, a pupil of Armbrusters 
in Pig. 4, the head being left 14 inch thick. The next ' Brothers, Frankfort-on-tlie-Main, now in the employ of 
step is shown in Pig. 5, starting the dividing of the j Winslow BrotViers Company, art metal workers, Ohi- 



head into two layer", the metal being hot, and con- 
tinuing the cut as true as possi- 
ble until the two layers are held 
together by a thickness of metal 
corresponding to the diameter 
of the shank, 14 inch, as shown 
in Fig. 6. Reheat and rub a 
piece of lead in the cut (Fig. 7), 
touching every part of the cut ; 
of course the lead will melt and 
run off, but its application will 
have the effect of keeping the 
two layers separable when ham- 
mered together (Figs. 8 and 9). 
Carefully heat and flatten these 
two layers with a heading tool 
upon the anvil until brought to 
about 3 16 of an inch thick, and 
finish by thinning the edges to 
about 1-16 inch thick. When 
cool mark with compasses a cir- 
cle that will trim off the irregular 
edges to about l^ inch less than 
the material will cut (Fig. 10). 

The first layer is trimmed to a 
smaller diameter than the sec- 
ond layer. In separating the 
two layers with a sharp chisel 
(Fig. 11) it will be found that, 
owing to the use of the lead, 
they will readily come ap.art. 
Now trim the outer layer round 
with a cold chisel, and mark 
into six equal divisions with a 
slate pencil (Pig. 12), cutting ac- 
cordingly in a vise to the separat- 
ing hub, making six leaves (Fig. 
13). Trim the edges of these 
leaves, the metal being cold, 
rounding with a cold chisel (Fig. 
14), and hammer the edges out 
quite thin to an irregular round, 
avoiding any formal curve in 
the edge of the leaves. With a 
round-headed hammer and a 
swage block, the metal still be- 
ing cold, round out the leaves, 
and dish them (Fig. 15), and then, 
with a pair of pincers, bend 
them up out of the way of the 
second layer (Fig. 16). The sec- 
ond layer is divided into five 
leaves (Fig. 17). With the metal 
cold, the edges are rounded and 

made thin, and then dished with the round-headed 
hammer shown in Fig. 18, being bent up with pliers 
(Pig. 19). After heating, the shank is drawn down in 
irregular diameter for the stem of the rose, leaving 
sufBcient metal at the outer end for break, and, near 
the rose (Fig. 20), for cutting the bud burrs with a 
chisel (Fig. 21) from the stock, holding the piece in a 
vise to do this work. Then with a half round file 
finish the bottom of the rose and round both it and 
the bud burrs as shown in Fig. 21. 

The other end of the stem should now be forged 
with a bulb ending in a flattened wedge piece (Fig. 
32). With a cold chisel divide the wedge piece into 
two parts (Fig. 23), which are to represent the wood as 
torn from the stem, and with a round-ended punch 
indent the bulb as shown in Fig. 24, forming the 
natural cavity that occurs in pulling a rose from the 
stem. 

The leaves may be forged and cut into shape with 
cold chisel and marked with the same, but it is better 
to make a die in approximate leaf form and impress 
into a steel swage block, giving the further character 
of the leaf by indenting the leaf ribs, as shown in Fig. 
25. Having such a swage block, it will be necessary 
only to forge a bulb on the end of a half inch iron, and 
flatten it out or drop forge it in the swage and forge 



cago, III. It was by this firm that the large hammered 



limited a storage capacity. Hence, with the increase 
in strength of the frame to bear the burden has come 
a further drain on the insufScient power, and nobody 
seems able to reconcile these qualities. Yet another 
reason for the absence of electrical carriages is the 
rareness of charging stations, although the condition 
in this respect is steadily improving all the time. It is 
believed by electricians that not many years will pass 
before trolley systems penetrating into rural districts 
will allow their circuits to be tapped for lines to run 
over roads in such a way that any cart can hitch on 
by its trolley pole and get all the current it needs. 




A HAUMERED IRON GATEWAY ON THE LAKE SHORE DRIVE, CHICAGO 

iron gateway was constructed that formed so striking 
an American exhibit at the Chicago World's Fair, and 
which has found so fitting a home at the entrance to 
the grounds of General Jos. T. Torrence, on the Lake 
Shore drive, in Chicago. The illustration which we 
present of this gateway will convey but partial idea of 
its beauty and richness of detail, as a good example of 
fine hammered iron work. For protection from exposure 
to the elements, all such work should be subjected to 
the Bower-Barff process after completion, this giving 
a good protective and lasting enamel to the surface. 



Our Insect Friends and Foes. 

According to Professor Panton, of the Ontario Agri- 
cultural College, there are nearly 100 species of insects 
that prey on grain and forage crops ; upward of 40 at- 
tack vegetables ; no less than 50 menace the grape ; 
and 5 threaten the apple. The pine has 125 species 
as enemies ; the oak, 300 ; the elm, 80 ; the hickory, 
170; the maple, 75; the beech, 150; while the unfor- 
tunate willow battles against some 400 species of in- 
sect foes. Some idea of the immense loss that is sus- 
tained by the human race from insect pests may be 
imagined from the fact that in 
1884, in the United States alone, 
the amount is estimated to have 
been $400,000,000, but in 1891 it 
was $300,000,000, and, thanks to 
the investigations of German 
scientists, it is believed to be 
annually decreasing. It is not 
to be supposed, however, that 
the fullest knowledge available 
to man will sufflce absolutely 
to prevent these losses; but these 
figures are so enormous that the 
reduction of them within smaller 
dimensions becomes a matter of 
very great importance. All in- 
sects are not our foes; and just 
what birds are most fond of 
beneficial insects it would be in- 
teresting to be informed. But 
we are somewhat in the dark 
about this even yet. Professor 
Panton gives a list of a few in- 
sects which are our friends : 

Syrphus fly, trachinafly, tiger 
beetles, ground beetles, lady- 
birds, reduvius. soldier bugs, 
lace-winged flies, wasps, cuckoo 
flies, and ichneumons. 

These insects are said to be of 
great importance in keeping the 
mischievous species under, the 
ichneumons being especially 
good at this business. They prey 
on certain grubs by depositing 
eggs on their living bodies. 
When these eggs hatch, the 
young worms feed upon their 
host till the latter can stand the 
strain no longer and forthwith 
dies. About this time the ich- 
neumons are ready to fly as per- 
fect insects. It is no uncommon 
thing to find upon a tomato or 
tobacco plant one of the large 
green worms which infest these 
plants, with a dozen or so small 
whitish thorns sticking into its 
hide. These are the ichneumon 
eggs which eventually kill the 
worm. Ladybirds feed upon 
plant lice ; ground beetles are 
said to prey upon the potato 
beetle and various kinds of caterpillars; while the 
tiger beetle will eat almost anything in the insect line. 
—Public Opinion. 



Tbe Horseless Vehicle Contest. 

Electricians are studying with a good deal of interest 
and doubt their chances in the horseless vehicle con- 
test that the Chicago Times-Herald has organized, to 
take place next November between Chicago and Mil- 
waukee, a distance of about eighty-five miles, with two 
relay stations, one at Kenosha, Wis., and one at 
Waukegan, III., where renewal of power is permitted. 
Already, says the Evening Post, over seventy-five en- 
tries have been made for this race, but it is said that 
the electrical competitors are comparativelj-few. The 
main reason for the lack of prominence of electricity is 
that the batteries hitherto in use and on the market 
have been altogether too heavy and have had too 



Cycle Notes. 

At the shops of the Pittsburg, Cincinnati, Chicago 
and St. Louis, in Columbus, O., there are about 150 
employes who come to their work on bicycles, and of 
course this number of machines standing around in the 
way all day became quite a nuisance. The master 
mechanic has therefore built two "stables," one to 
hold 25 machines and the other to hold 60. These 
stables consist simply of light posts, with rafters along 
and against a tight board fence or building, and 
covered with some cheap form of roof. There is a tie 
from each post to the fence which forms the partition 
between the stalls and also serves as a suriport for the 
wheels. The stalls are about 2 feet wide and 6 feet 
deep. Each stable is in charge of some office boy or 
other employe, who gives out checks to the owners of 
the machines, each stall being numbered. 



A STATUE of Siemens and his friend Helmholtz, after 
the model of that of the brothers Humboldt in front 
of the Berlin University, is to be set up in Charlotten- 
burg before the Technical High School. 
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THE EVOLVTION OF THE INTEBNATIONAL BACING 
YACHT.-II. 

On February 26, 1885, a challenge for the America 
cup was received by the New York Yacht Club from 
the Royal Yacht Squadron, on behalf of the cutter 
#enesta. 

In looking over the list of boats available for the de- 
fense of the cup it was at once decided that there was 
no sloop afloat that could hope successfully to meet 
the crack English cutter. Accordingly two sloops 
were built, the Priscilla and the Puritan ; of which the 
Puritan was selected to meet the challenger. 

Strictly speaking, Puritan should be called a cut- 
ter sloop. She retained two good features of the 
national type (see preceding paper), namely, the broad 
and shallow hull and the centerboard ; but she car- 
ried the cutter rig in its entirety, and also the cut- 
ter outside lead, having some thirty-two tons of this 
bolted to the bottom of her keel. She had a smaller 
displacement than the Genesta and showed a larger 
sail spread. 

On the day of the first race Puritan fouled Genesta, 
carrying away her bowsprit. The cup committee on 
the Luckenbach there and then ruled Puritan out 
and told Sir Richard Sutton to sail over the course. 
Sir Richard's reply from the deck of his yacht was 



winner of a magnificent race by the narrow margin 
of Im. 38s. To her credit be it said that before sail- 
ing for home Genesta contested and won three races, 
in the two last capturing the Brenton's Reef and Cape 
May cups. 

The next competitors, Galatea and Mayflower, were 
similar to their predecessors, though larger. The 
Mayflower carried 42 tons in her keel, or 10 tons more 
than the Puritan. She had an easy victory over the 
Galatea, beating her in light winds by 12m. 2s. and 
again by 29m. 9s. 

The measurement rule of the British Yacht Racing 
Association, which put a heavy penalty on beam, but 
none on draught, was responsible for the absurdly 
narrow type of English cutter. The hopelessness of 
winning the America cup under this rule of measure- 
ment was largely responsible for the adoption of a new 
rating rule, based on load water length and sail area. 
This left the English designer free to use all the beam 
he wished. The effect of this rule was seen in the next 
challenger, the Thistle. With 5 feet more beam than 
Galatea, and a much smaller displacement, she carried 
2,400 square feet more sail. She had beaten all the 
English cutters with ease, and her owners came across 
the pond with the firm conviction that Thistle would 
carry back the America cup in her locker. But the 



her forefoot ; but a glance at the two Valkyries, in the 
accompanying drawings, shows that their forefoot is 
cut away far more than Thistle's, and yet they are ex- 
ceptionally fine boats in windward work. 

The next challenger, Valkyrie II, designed by Mr. 
G. L. Watson, the designer of Thistle, was a further 
development toward the greater beam and shallower 
body of the American type. She showed in her pro- 
file or sheer plan the growing tendency among English 
designers to cut away all useless "dead wood " fore and 
aft. This was done to reduce the wetted surface of the 
boat. The researches of Mr. Fronde, the English naval 
expert, had emphasized the fact that the larger part of 
the resistance of a ship is due to tho friction of the 
water against her hull, or what :s technically known 
as "skin friction." In the effort tc reduce thir. area of 
wetted surface, the helm was tucked well in under the 
boat, and the keel forward was cutaway until nothing 
was left but the body, or hull proper. This reduction 
of the "lateral plane" also produced an underwater 
form that would offer the minimum of resistance to 
turning when the boat was coming about. This latter 
result was very marked in Valkyrie II, and stood her in 
good stead when she was maneuvering for the start, or 
when she had Vigilant placed under her lee. The 
Vigilant introduced Mr. Herreshofl as a builder of cup 




THE EVOLUTION OF THE INTERNATIONAL EACING YACHT. 



prompt and characteristic: "We are very much 
obliged to you, but we don't want it in that way." He 
set a precedent in such contingencies, which, no doubt, 
all trne-blooded sportsmen of each nationality will be 
quick to follow. The New York Herald of the fol- 
lowing day voiced the public sentiment when it said, 
" The magnanimous decision of the owner of the 
Genesta is only what might be expected of Sir 
Richard Sutton and the club which he so admirably 
represents." The race finally came off on September 
14. The wind was very light and "fluky." It suited 
the shallow, broad hulled boat and she won easily by 
16m. 19s. The next race was sailed twenty miles 
to leeward and return. This, with one exception, 
was the most exciting race in the annals of the cup. 
There was a good breeze down to the mark, which the 
Genesta rounded one-eighth of a mile ahead. Then as 
they lay for the home mark, close hauled, the wind 
freshened and afforded a splendid opportunity for 
judging of the behavior of the two types in that 
grandest of all tests, a thrash to windward in a strong 
breeze and rough sea. The cutter kept up her topsail, 
and heeling until her seventy tons of lead in the keel 
could get in its steadying effect, she carried this great 
topsail home through half a gale of wind. The Puritan 
took in her topsail, housed her topmast, and under 
snug canvas began steadily to overhaul her rivaL 
Her centerboard brought her closer to the wind, and 
she crept up well into the weather bertb, coming home 



genius of the late Mr. Burgess, designer of Puri- 
tan and Mayflower, was equal to the occasion. He 
turned out a remarkably powerful boat, the Volunteer, 
showing in her a further development along the lines 
of compromise that he had followed in the two former 
boats. Compared with them, she had about the same 
beam, more draught and more outside lead, having 50 
tons in her keel, besides a large amount of inside bal- 
last in addition. Her sail plan was the largest ever 
seen on a "single stickei-," and her career in the trial 
races was marked by easy victories over her predeces- 
sors. Puritan and Mayflower. 

No cup race has aroused greater interest than the 
Thistle- Volunteer contest. The reputed prowess of the 
challenger, her wider beam and larger sail spread, had 
excited grave fears for the safety of the cup. The 
event, however, proved these fears to be groundless. 
In the first race, sailed in the usual light breeze, the 
Volunteer won by 19m. 21^s. The Thistle people 
then offered copious libations to God Neptune and 
besought his deity to grant them a strong wind from 
heaven. He granted the request ; and, behold, it 
availed nothing I for the centerboard cutter lay up so 
much closer to the wind than her keel opponent that 
she reached the weather mark 14m. ahead. The 
Thistle pulled up somewhat on the run home, reduc- 
ing the Volunteer's lead to 11m. 48^8. It was claimed 
that the Thistle's sagging away to leeward, when on 
a wind or close hauled, was due to the cutting away of 



defenders. She was a further development along the 
sloop cutter lines. She had the unprecedented beam 
of 26 feet, the great draught for a sloop of 13 feet 6 
inches (as great as that of any previous challenger), 
and the large sail spread of 11,812 square feet or 1,300 
feet more than the Valkyrie. She had 55 tons in her 
keel, besides 29 tons of inside ballest. She carried the 
characteristic centerboard of the sloop. 

The first race was started to windward. The wind, 
light and fluky, veered around so that the race was a 
reach both ways. Mr. Watson's later boats have all 
shown a weakness in reaching, but excellent windward 
qualities. Mr. Herreshoffs boats are all excellent on a 
reach ; and this change of wind meant sure defeat for 
Valkyrie. She came in 5m. 48s. astern. The second 
race, over a thirty-mile triangular course, was sailed 
in a strong whole-sail breeze. It consisted chiefly of 
reaching, and the Vigilant scored a brilliant victory, 
winning by 10m. 35s. 

The third race, 15 miles to windward and return, 
was sailed in a strong reefing wind and a lumpy sea. 
It was Valkyrie's weather, and the comparatively nar- 
row, fine lined cutter liked it better than the broad 
hulled centerboard, for Valkyrie turned the weather 
mark Im. 55s. ahead of Vigilant. She pointed 
higher into the wind, and made better weather. It 
was a truly sensational scene, for here was the tra- 
ditional centerboard, for the first time in the history 
of international cup racing, being fairly beaten by its 
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time honored opponent, the keel boat. In the words 
of that most charming of all nautical writers, Mr. A. 
J. Kenealey, " Now came the surprise of the yachting 
season. The English keel boat seemed to eat her way 
out to windward in a manner almost magical, while 
the centerboard craft slowly sagged off to leeward. 
Conditions were reversed for the nonce, and the ex- 
perts of the New York Yacht Club could scarcely be- 
lieve their eyes.'" On the run home the 1,300 square 
feet excess of sail on the Vigilant stood her in good 
stead. She gained rapidly, but not rapidly enough 
barring accident to save her time allowance of Im. 
33s. It looked as though the English cutter were 
about to place at least one well earned victory to her 
credit. But here Dame Fortune, that fickle goddess, 
stepped in and said it should not be. Valkyrie's spin- 
naker was slightly torn in setting. A gust of wind 
tore it from top to bottom. Another was set, and that 
too was split to shreds. Meanwhile Vigilant swept by 
and landed across the line, a winner by the close mar- 
gin of 40s. 

While Mr. Herreshoff and Mr. Watson were fighting 
it out off Sandy Hook, there was a battle royal going 
on in the English Channel between two other creations 
of these two designers, namely, the Navahoe and the 
Britannia. They were practically sister boats to the 
Vigilant and the Valkyrie. The outcome was strongly 
in favor of the cutter. When it came to reaching, the 



rounded keel, the raking stern post placed well in 
under the boat ; and finally, and most startliijg of all, 
he has thrown out the national and time honored cen- 
terboard I The midship section of Valkyrie III shows 
the influence of Vigilant on Mr. Watson. Following 
along the lines on which he worked in Thistle and 
Valkyrie II, he has greatly increased her beam, and 
consequently her sail spread ; he cut further into the 
lateral plane both fore and aft, and he increased the 
draught. 

In their performances the two boats show the 
same strong and weak points of sailing that have ever 
characterized the work of their designers ; though it is 
scarcely just to speak of weak points in the worK of 
Defender, for she is a most consistent performer 
all round. Her weakest point is running with spin- 
naker set and the wind dead aft ; and her strongest 
point is reaching. Strange to say, the conditions are 
exactly reversed in Valkyrie. She is superb in wind- 
ward and leeward work and a miserable failure on a 
reach, the three year old Britannia easily holding 
her on this point of sailing. 

Judged by their previous performances, Valkyrie's 
best chance of winning would be on a windward and 
leeward course, and Defender should always win on a 
triangular course. 

By a strange fatality the same shift of wind occurred 
in the first of the 1895 races to windward as did in the 



That the Defender is a better boat on the average 
than the Valkyrie, would seem to be proved; but that 
these two magnificent yachts should never once have 
spread their spinnakers, and never once have found 
a wind that lay their lee rails awash, is a source of 
genuine disappointment to all close students of yacht 
design and performance. J. B. W. 



Tbe Trip Valve Gear on marine Engines, 

It is odd that a form of rapid cut-ofif valve gear has 
not been successfully applied to marine engines, a.s in 
the case of engines for stationary duty. It is well 
known that steam machinery has received the great- 
est amount of attention by engineers with the object 
of economical fuel consumption, and every source of 
waste of heat and steam has been most carefully stu- 
died. Especially have the efforts been marked for 
economical operation in the marine plant, where sav- 
ing in coal is oi vital importance. The marine triple 
and quadruple expansion engines, which are furnished 
with steam at a tremendous boiler pressure, are far 
ahead, in point of economy, of the stationary en- 
gines, which have very often better methods of "cut- 
off." The writer sees no reason why stationary engines 
should monopolize the best steam valves. It is clear 
that a valve of this kind would not be satisfactory on 
very small high speed screw engines, because of the 
inertia of the tripping parts, or perhaps on theengines 




Navahoe could hold her own ; but in windward work 
she was completely outclassed. The next season the 
American champion crossed the ocean to avenge her 
twin sister, and met with a crushing defeat at the 
hands of the Britannia, a boat that stands to-day 
with a record of victories that has never been ap- 
proached. It is true that, when there was any reach- 
ing to be done, and particularly when the wind was 
fresh. Vigilant scored some splendid victories ; but the 
balance of the wins was vastly in favor of the keel 
boat. It was the same quickness in stays, consequent 
on her reduced lateral plane, and the same fine wind- 
ward qualities which her twin sister Valkyrie showed 
in America, that won for Britannia so many victories 
over Vigilant. Mr. Herreshoff was aboard Vigilant 
during the third race of 1893 ; he was aboard her again 
in 1894 when Britannia so frequently tucked her snug- 
ly under her lee ; and the lesson of this experience was 
not lost upon him. Lord Dunraven is quoted as say- 
ing on leaving for England at the close of the 1893 
contests : "If I come again, I shall find a keel boat 
built to meet me." 

The influence of the racing of 1893-4 on Mr. Herreshoff 
is seen in a comparison of the midship section and 
sheer plan of Defender with that of Vigilant and 
Valkyrie. As compared with Vigilant, he has thrown 
over the great beam, the moderate draught, the long 
straight keel, the almost plumb stern post and rudder; 
and, as compared with Valkyrie II, he has adopted 
the moderate beam, the deep draught (in Defender's 
case 5}4 feet more than Vigilant), the cut away and 
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first windward race of 1893. When both boats were on 
the starboard tack and Defender to starboard of Val- 
kyrie, the wind shifted several points to the south, 
bringing it further round on the starboard bow and 
placing Defender well to windward. This also changed 
the home course from a dead run with spinnakers, Val- 
kyrie's best point of sailing, to a reach, Defender's best 
point of sailing; and the home boat literally ran away 
from Valkyrie, and won a splendid victory by be- 
tween 8 and 9m. 

The next race, over a thirty mile triangular course, 
was marred by a foul between the two boats, 
which the committee subsequently decided against 
the visitor. Defender, though crippled with a sprung 
topmast, sailed over the course under reduced sail, 
and actually gained J^m. on one leg and Im. 17s. 
on the last leg of the triangle, losing the race by only 
48s. This was a moral victory for Defender, and 
seems conclusively to establish her superiority over 
such a course. Before the final race, Lord Dunraven, 
the principal owner of the Valkyrie, wrote the America 
Cup Committee, stating that unless they could guar- 
antee a course free from obstruction by excursion 
boats, he would decline to sail his yacht. The Valkyrie 
was at the starting point under reduced canvas, and 
crossed the line in order to make the race count. Then 
she wheeled around and started for New York, leaving 
Defender to sail alone and secure the third and deci- 
sive race of the series. 

Thus ended the most disappointing and unsatisfac- 
tory contest in the history of the cup races. 



of large ocean steamers, where the gear would have to 
be very massive, but there seems to be room on engines 
of medium speed and size for profitable experiments. 
The compounding of locomotives is comparatively a 
recent thing, and the improvement was brought about 
in the face of much opposition. 

N. Monroe Hopkins. 

[There are some difiSculties met in adapting the Cor- 
liss movement to large marine compound engines that 
more than compensate for any possible gain ; as, be- 
yond the operation of the high pressure piston, there 
is no gain in power. 

The complication of parts in a valve movement of 
the Corliss type is not desirable, as it increases the 
liability to derangement or breakage on shipboard. 
Simplicity in construction is the first principle in 
marine machinery. — Editor.] 



Neiv Brltlsb Torpedo Boat Destroyer. 

The trial trip of the torpedo boat destroyer Salmon 
was latelj' run. This vessel has been built and en- 
gined by Earle's Shipbuilding and Engineering Com- 
pany, of Hull, and is one of the larger class of the 
destroyers, her displacement being 280 tons. Her 
draught, on trial, was 5 ft. forward and 7 ft. 3 in. 
aft. The mean speed on the six runs on the mile was 
27 '88 knots, and for the whole three hours 27'608 knots, 
or at the rate of 31?^ miles per hour. The Snapper is 
a sister vessel, built by the Earle Shipbuilding Com- 
pany for the Admiralty. The contract price for each 
vessel is $176,960, exclusive of armament. 
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£1 Capltan Meteorite. 

BY E. E. HOWELL. 

This handsome meteorite was found by a Mexican 
sheep herder, Juliani Jesu, in July, 1893i on the north- 
ern s^ope of El Capitan range of mountains in New 
Mexico. Three small pieces were broken from the thin 
edge, which show beautifully the octahedral struc- 
ture of the iron. The smallest of these, weighing a 
few ounces, was sent to the National Museum, and the 
two larger, weighing respectively 1 pound ISJ^ ounces 
and 3 pounds 'A ounces, together with the ma;in mass, 
55 pounds, came into my possession at different dates 
in 1894. 

The weight of the iron when whole was about 61 
pounds. It measured 10 X 9 X 5 inches, thinning at 
one edge, and had the usual irregular pitted surface. 

My information in regard to the history of the me- 
teorite, as well as the meteorite itself, was obtained from 
Mr. C. R. Biederinan, of Bonito, N. JI. Mr. Bieder- 
man says that he, in company with many miners, was 
standing in front of a store in Bonito some time in July, 
1883, when "they saw a meteorite which looked like a 
fiery ball moving rapidly toward the north at an angle 
of 45° and vanish behind the Capitan ranee." Mr. 
Biederman thinks the meteorite found by the Mexican 
is ths one they saw fall, and there is nothing in its ap- 
pearance to disprove his claim. It is entirely free from 
oxidation and evidently fell at a comparatively recent 
date. 

The Widmanstatten figures are developed very easilj- 
and clearly, as is usual with irons containing the per- 
centage of nickel which this has, showing it to belong 
to the usual type of octahedral irons, with rather broad 
bands of kamacite somewhat like those in the Coopers- 
town meteorite. 

I am indebted also to the courtesy of Professor Clarke 
for the following analysis of this iron by Mr. H. N. 
Stokes, of the United States Geological Survey : 

Pe 90-51 

Ni 8-40 

Co 0-60 

Ca 005 

Si tr. 

P 0-24 

S tr. 

99-80 
— Amer. Jour. Science. 
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Argon and Helium In meteoric Iron, 

Professor W. Ramsay, extending his researches upon 
the new element argon, has proved that it exists with 
helium in meteoric iron. The meteorite investigated 
was that of Augusta County, Virginia, two ounces of 
which, heated to redness in a hard glass tube, yielded 
45 CO. of gas. This appeared to consist chiefly of hydro- 
gen, but after it had been exploded with oxygen, and 
the carbon dioxide and excess of oxygen absorbed, a 
residue of half a cubic centimeter was obtained. Seve- 
ral vacuum tubes having been filled with this after be- 
ing dried, spectroscopic examination proved it to be 
for the most part argon, the trace of nitrogen which 
first appeared rapidly disappearing. All the argon 
lines were observed and also, faintly, the yellow Ds of 
heliuui. A comparison of the spectrum With that 
of the helium from cleveite showed the presence of 
the red, blue green, blue and violet lines characteristic 
of it. From quantitative observations with a mixture 
of argon and helium it is concluded that the latter ele- 
ment makes up less than 10 per cent of the gases ob- 
tained from the meteoric iron. — Nature. 



The Story of tlie Parls-Bordeaiix Race. 

One of those who rode in the winning carriage has 
written for Figaro a spirited account of how the race 
was run and won. The contestants in the comingrace 
will not be compelled to press on in the night, but 
there will doubtless be incidents fully as exciting as 
those described by Edouard de Perrodil, who writes as 
follows : 

I took part in the race of the automobiles from Paris 
to Bordeaux and back in carriage No. 16, the winner 
of the first prize. The story is worth telling under the 
circumstances. 

Nothing noteworthy occurred on the way to Bor- 
deaux. The pace was 25, 30, 40, and even 50 kilometers 
[a kilometer is equal to about 0'62 of a mile] an hour on 
the down grades. After passing Blois night fell, dark 
as ink. The whole population was on the lookout, and 
from time to time one passed groups of people waiting 
along our route. The cyclists were legion. They, too, 
were massed along the road, and with their bobbing 
lamps they resembled a gathering of shadows, about 
which flickered here and there the will-o'-the-wisp. 
How cold it was! A wind which blew steadily full in 
our faces turned us to ice. 

As day broke one had plenty of time to catch the 
efforts which the sun made to break through great 
banks of gray clouds. Toward 10 o'clock the weather 
again became superb. After leaving Couhe-Verac the 
automobiles simply flew. In this way were passed 
without a stop Ruffec, Angouleme, and Liboume, and 
we entered Bordeaux in triumph. 

I only joined it again at Blois, to which place I 
traveled by rail While I waited at Blois a telegram 



from Tours brought us the news that the struggle for 
the first prize had narrowed down to two carriages — 
No. 8, which had passed at noon, and mine, No. 16, 
which had passed at 13:30 P. M. 

At Blois No. 8 arrived at 3:45. She took in petroleum 
and started once more at 3:05. Everyonewasanxiously 
looking out for No. 16. "Has she gained ground ?" 
Yes; she has gained five minutes. I have resumed my 
place beside the engineer, with a keen sense of satisfac- 
tion, mingled with excitement, for the fight is going 
to be a hot one. We are twenty-five minutes behind 
No. 8. 

Our carriage travels splendidly. The road, too, is 
magnificent. I hold in my hand the ordnance map 
and I point out to the engineer the various places. We 
pass rapidly bj- Mer, Beaugeney, Meung-sur-Loire, La 
Chapelle. Every other minute the engineer, Mr. 
Koechlln, or the other traveler, inquires: "Are they 
farahead?" "Hurry up; they are half an hour ahead 
of 3'ou I " 

At the umpire's station at Orleans an immense crowd. 
A halt of two seconds. One of the committee tells us : 
" You are twenty-five minutes behind No. 8." Why, 
we are still as far behind as ever. 

We bound forward on the Paris road. We pass Saint 
Lye, Autruy. It is already late, and the day is visibly 
drawing to a close. "Sapristil What is ffoing to hap- 
pen," I say to myself, " at such a pace at night, when 
we descend the hills of Saint-Reniy and Buc?" 

All at once an emergency arises. One of those that 
I had most dreaded. The drivers we met always kept 
a bright lookout, generally on foot at their horses' 
heads. But this time a dray horse at the sight of our 
automobile backs so violently that the driver cannot 
hold him. Our engineer does not stop. He describes 
an enormous elbow on the grassy slope, upon which 
the automobile leaps and doubles round the back of 
the dray. We have passed by safely I 

Every minute now one inquires : " Where are they ?" I 
Every time the same answer : " Go on I Go on I Make 
haste ! A quarter of an hour ahead I " 

Mr. Koechlin, the engineer, loses his nerve badly. 
He is rattled. He no longer stops at anything. Night 
has now fallen, densely dark, as before. "Where are 
they ?" yells the engineer to each passer-by. " Quarter 
of an hour ahead ; push on I" "Thunder 1" says the 
engineer; "shall we never overtake them ?" 

At the steep hills we get down to lighten the carriage 
and we run breathlessly behind. Here we are at 
Etampes. At the entrance of the town some one who 
was on the lookout for us throws us a bag of ice to 
cool the cylinders. 

Suddenly, in the middle of Etampes, a young fellow 
calls to us : "They stopped here to take in water. Go 
ahead; they have three minutes' start !" 

The engineer is quite beside himself. We dash 
forward into the night, and suddenly, on a hill which 
is before us, we make out a red fire and we recognize 
the sound of a motor — tuff, tuff, tuff I It is No. 8 . 

We attack the hill in turn. We leap from the auto- 
mobile and courage I We are within 200 yards of No. 
8. Hurrah 1 But our competitor has reached the top 
of the hill and is leaving us at full speed. We shall 
have to make two deep descents in zigzags— here comes 
the first. No hesitation. We attack it at 25 miles an 
hour. It is alarming. 

Suddenly we come to a fork in the road. " Which 
way? "cries the engineer. It is terrible. I do not 
know. 

"Left I" I cry. "No, right!" 

The pace is such that the engineer's hesitation comes 
very near causing a catastrophe. For he has no time 
to make the sharp turn from left to right, and we shoot 
on toward a wall which stands atthe angle of theroads. 
Our automobile was supplied with two air brakes. One 
can be worked by the teet, while still steering; the 
other, and much the more powerful brake, must be 
worked by hand. To apply the latter one has to re- 
lease the guiding bar. 

In our critical position the engineer showed great 
presence of mind. He dropped the guiding bar com- 
pletely and applied both brakes at once. This saved 
us. The front wheels nearl3' ran up against the slope 
which was at the foot of the wall. All this took but a 
second. Here we are rolling along at a mad pace once 
more. 

We pass through Versailles. A halt of two seconds 
at the umpire's station. No. 8 is still three minutes 
ahead. 

This time the engineer no longer knows the road at 
all, but, on the other hand, I know it thoroughly, 
having traveled it an incalculable number of times on 
a bicycle. 

Then, standing beside Mr. Koechlin, I find myself in 
the same position as the young son of King John the 
Good when, at the battle of Poitiers, standing beside 
his gigantic father, who was holding at bay the entire 
English army, he kept calling out : "Father, strike to 
the right ! Father, strike to the left." I call out to 
the engineer : '' Steady ; turn to the right I Steady ; 
turn to the left ! " 

And so, rolling and bounding along, we pass the 
Suresnes bridge, the riverside drive, Avenue de Madrid, 



Boulevard Maillot, and we reach our goal at two min» 
utes and thirty seconds past midnight — two minutes 
later than No. 8, but we were winners 1 For No. 8 had 
left Paris fifteen minutes ahead of us. It was, there- 
fore, thirteen minutes late. — Chicago Times-Herald. 

» I ■ I » 

A Nenr Theory of Sleep. 

Since the discoveries made by Golgi, Cajal, Retzius, 
and others of the peculiar anatomical characteristics 
of the nerve cells, a number of new theories regarding 
brain function and brain action have been in the 
field. The nerve cell, as it is now understood, consists 
of a very large number of long branched processes, 
which are called the protoplasmic processes, and a sin- 
gle axis cylinder which extends out, becoming eventu- 
ally the nerve fiber and giving off finelateral branches. 
It has also been shown that each nerve cell in the 
brain is in contiguity with some other nerve cell, or 
rather with the terminals of the axis cylinder process 
of that cell, but that no actual union takes place be- 
tween the processes from the one cell and fiber pro- 
cess of the other. When one set of nerve cells, for ex- 
ample, are thrown into activity, impulses are sent out 
along the axis cj'linders and their terminal end brushesi 
and these affect by contact the protoplasmic processes 
of other cells. 

Cajal and others look upon the axis cylinder and 
nerve fiber as conveying impulses out from the nerve 
cell or body, while the protoplasmic processes receive 
impulses brought to them and carry them to the cell 
body. These latter, therefore, are sometimes called 
cellulipetal, while the axis cylinder process is called 
cellulifugal. We are speaking, of course, now of the 
relations of the different groups of cells in different 
parts of the brain, rather than of the relations of these 
cells to the spinal cord and parts below. Some time 
ago Professor Duval proposed the theory of sleep based 
upon the peculiar relations of the brain cells and fibers. 
According to this theory, the nerve cells in repose re- 
tracted theirprocesses,|which, as he thought, were really 
pseudopods. The cell processes being thus retracted, 
the contiguity of the cell with other cells was less per- 
fect ; hence their functions became lowered, conscious- 
ness was lost, and sleep ensued. 

Kolliker objected to this view, on the ground that 
amoeboid movements are never observed in nerve cells 
at least of the higher animals; Duval having con- 
tended that he had seen such movements in the lower 
orders of animals. Cajal, siding with Kolliker, states 
that no matter what way you kill an animal — by 
shock, strangulation, or anaesthesia — the nerve cells 
never differ in aspect, and one never can discover any 
amoeboid movements among them, even when they are 
placed freshly in the field of the microscope. Cajal 
has, however, suggested another theory of sleep which 
he believes more rational and more in accordance 
with facts. While nerve cells do not have amoeboid 
movements, there are, scattered richly throughout the 
brain tissues, other cells known as neuroglia cells. 
These are cells with very numerous fine processes, and 
they form in a large measure the supporting frame- 
work of the brain tissue, sending their fine processes 
in among the nerve cells and blood vessels. 

Now Cajal's theory is that these neuroglia cells dur- 
ing repose extend or relax their fine hair-like pro- 
cesses. As the result of this the perfect contact be- 
tween the processes of the nerve cells and the end 
brushes from the axis cylinders that surround them is 
interfered with, hence the brain function is slowed up 
and sleep ensues. During activity these neuroglia 
cells retract their numberless fine processes, the con- 
tact between the nerve cells becomes perfect again, 
and mental functions are resumed. The practical 
facts upon which Cajal bases this ingenious theory are 
that the neuroglia cells are found to be in different 
states. In some their processes are retracted and 
shriveled and in others they are extended. There is 
unquestionably an amoeboid movement, therefore, in 
this class of cells. 

Furthermore, it is in accordance, he says, with phy- 
siological facts that a cell would retract its processes 
during activity and relax them during repose. The 
physical basis of sleep, therefore, according to this 
view, would be the bristling up of the hair-like pro- 
cesses of the neuroglia cells, a squeezing of them in 
between the machinery by which the nerve impulses 
pass, and a sort of a clogging of the psychical me- 
chanism. Such theories are of course as yet only 
theories, and may be regarded by practical minds with 
great contempt. Still, there is sometimes an advan- 
tage in scientific hypotheses, even if they furnish only 
an intellectual exercise to the student. — Medical Re- 
cord. 



Alnmlnum Boats. 

A practical test was made of aluminum in the con- 
struction of small boats by Mr. Walter Wellman, 
who had three constructed to carry his polar expedi- 
tion last year. These boats, it was said at the Navy 
Department, had been brought back to Washington, 
and an examination some time ago showed that the 
material had so deteriorated that it could be easily 
crumbled in one's band. 
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Science Notes. 

Pictet's Gas. — Mr. Pictet, having observed that an 
addition of carbonic acid to sulphurous acid seemed 
to materially increase its powers of disinfection, re- 
quested Professor D'Arsonval to investigate the value 
of this admixture and report thereon. Mr. D'Arsonval 
has communicated the results of his experiments to 
the Soci6t6 de BioloKie. He finds that carbonic acid 
and sulphurous acid, in the proportion of four of the 
former to six of the latter, combine chemically to form 
a gas (which he calls "Pictet's gas") possessing 
marked antiseptic properties and extraordinary 
powers of diffusion. Thus, cultures of typhoid and 
cholera were placed on rags between the leaves of a 
book which was en%-eloped in cloth and exposed to 
the influence of the gas. In the space of an hour the 
germs were found to be entirely destroyed. Pictet's 
gras has also proved fatal to microbes that were still 
living after treatment with sulphurous acid. 

Direct Spectrum Analysis of Minerals. — Among the 
theses recently ijresented to the Faculty of Sciences of 
Paris, may be mentioned an important one by Mr. 
Arnaude de Gramont upon spectrum analysis. The 
process employed differs from those used up to the 
present time. A spark from a condenser is made to 
pass between two fragments of the mineral to be ex- 
amined, and the methodical spectrum analysis of the 
fays that are produced furnishes accurate and quickly 
obtained data as to the chemical composition of the 
mineral. By this method Mr. De Gramont has also 
been able to find in fused salts the rays of the metal- 
loids contained therein. He has given the rays of 
sulphur and silenium with a closer approximation 
than has ever before been obtained. 

Formation of Drops. — In a paper presented to the 
Royal Society of Edinburgh, Mr. Hannay gives the 
following interesting data in regard to the formation 
of drops. 

The drops were studied by allowing water to drop 
through oils of different density and viscosity and 
causing drops of oil to ascend through water. The vol- 
umeof a normal drop of distilled water in olive oil was 
found to be equal to 0'4096 cubic centimeter. When 
the drops succeed one another at intervals of ten sec- 
onds, the volume is increased to 0"5611 cubic centime- 
ter, while the drops formed from a cylinder of water so 
arranged as to eliminate the effects of gravity have a 
volume of but O'o470 cubic centimeter, which shows 
that the determining factor in the formation of drops 
is contractibility. Gravity has a tendency to make the 
drop lose its spherical form, but the contractile force 
of the liquid prevents such distortion, and the result 
of those two contrary forces is the constriction of the 
drop and its separation. 

Mr. Hannay confirms the observation made by Tate 
as long ago as 1864 : "The weight of a drop is sensibly 
proportional to the diameter of the tube from which 
it falls. The force that retains the drop is wholly su- 
perficial. It is an extremely thin envelope that de- 
termines the size and form of drops." 

This fact was proved by causing water at 20° C. to 
drop in the vapor of benzine at 37°, so that the latter 
was suddenly condensed and formed a thin stratum 
around the drops of water. The volume of the drop 
of O'lOSl cubic centimeter in the normal state was 
found under such circumstances to be reduced to 
0"0449 cubic centimeter. 

Properties of Carbonic Snow. — At a recent session 
of the Soci6t6 d'Encouragement, Mr. P. Villard made 
known the results of some experiments made by him 
in conjunction with Mr. R. Jarry upon solid carbonic 
acid. Crystallized carbonic acid melts at —57° under 
a pressure of 5'1 atmospheres. This melting point was 
determined by means of a toluene thermometer 
plunged in the melting carbonic acid, which was con- 
tained in a glass tube protected against radiation by a 
metallic jacket. The crystals of carbonic acid have no 
action upon polarized light. The point of ebullition 
of ca rbonic snow at the ordinary pressure, that is to 
say, the temperature that it takes of itself when it is 
exposed in an open vessel, was likewise determined 
with a toluene thermometer carefully protected against 
radiation. Such point of ebullition is situated at 
— 79°, and at this temperature the vapor emitted pos- 
sesses an elastic force precisely equal to the pressure 
of the atmosphere, conformably to the laws of ebulli- 
tion. It is, therefore, impossible to admit the tem- 
perature of — 60° hitherto proposed, to which corre- 
sponds an elastic force of about four atmospheres. 

Contrary to the opinion that has been held, ether 
added to carbonic snow does not lower the temperature 
of it. In whatever way the mixture is made, the 
minimum temperature is — 79°, and this is not attained 
unless there is an excess of snow ; and the feeble 
thermic effect, due to the dissolving of the snow can- 
not manifest itself under ordinary conditions. 

The cold obtained is due to the fact that the snow is 
cold and tends to maintain itself at its point of ebulli- 
tion. Consequently, it brings to this point the liquid 
that surrounds it. 

Chloride of methyl acts quite differently. The snow 
dissolves in this without any gaseous disengagement, 
starting from — 65°, and, at the moment of saturation, 



the thermometer marks — 85°, a temperature lower than 
that of the coldest of the bodies employed. We have 
thus a true freezing mixture comparable to a mixture 
of nitrate of ammonia and water. 

Liquid protoxide of nitrogen was tried without suc- 
cess as a solvent of carbonic snow. 

In a vacuum, the temperature of carbonic snow 
readily falls to — 135°, and this degree of cold can be 
maintained for a very long time with little material. 
The author concludes from this that it is easy to suc- 
ceed in liquefying oxygen without any other refriger- 
ant than carbonic snow and with the ordinary re- 
sources of a laboratory. 

Arsenic in Steel. — Mr. J. E. Stead has recently pub- 
lished a paper upon a.subjeel to which metallurgists 
have hitherto paid but little attention — the presence 
of arsenic in steel. Mr. Stead finds that a proportion 
of from 0"1 to 0'15 per cent of arsenic can exert no in- 
fluence upon the resistant properties of the metal em- 
ployed in constructions. The resistance to breakage 
is slightly increased by the presence of a feeble pro- 
portion of arsenic. The elongation, is in nowise 
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affected, and the contraction of the section of the 
broken trial bars is practically the same as that of 
steel that contains no arsenic. But with a proportion 
of 0'2 per cent of arsenic, the difference becomes 
marked in the steel obtained in the open hearth fur- 
nace. But even then the resistance to flexion alone is 
a little reduced. With one per cent of arsenic the re- 
sistance to breakage increases, the elongation dimin- 
ishes a little, and the contraction is reduced. When 
steel contains four per cent of arsenic, the resistance 
to breakage ever increasing, the elongation and con- 
traction disappear. 

Electrification by Rain Drops. — In a paper recently 
presented to the Philosophical Society of Glasgow, 
Lord Kelvin showed, by the aid of special apparatus, 
that the passage of a drop of water through the air has 
the effect of slightly electrifying the latter. The elec- 
tric action is much more intense if the drop of water 
meets with a solid body or a liquid surface. He has 
also found that if a drop of fresh water strikes a sur- 
face of salt water or a solid body, the air is negatively 
electrified, while if salt water is used, the air is posi- 
tively electrified. 

The clash of waves aeainst each other likewise gives 
rise to a positive electrification of the air, and in a 
much larger measure than the negative electrification 
due to the fall of rain. 



Theory of the Sensation of Colors. — Mr. George 
Arzens, struck by the insufficiency of the theory of 
vision from the view point of the perception of colors, 
has conceived the idea of applying the theory of sta- 
tionary waves to the explanation of this phenomenon. 
He remarks, in the first place, that the nerve fibers, 
after traversing the retina, are so inflected as to pre- 
sent a direction inverse to that of the luminousrays, and 
that some of them are terminated by cylindrical rods 
and others by small cones. These nerve fibers receive 
an excitation from half-wave to half-wave. Mr. Arzens 
believes that they are differently impressed, according 
as it is a question of rods or cones. The first gave the 
sensation of light and the second that of colors. In 
the case of the conical fibers, there intervene phe- 
nomena of interferences that unequally displace the 
planes of the stationary waves. The planes that cor- 
respond to red light are thrust forward with respect to 
those of the red rays, so that the cone is impressed at 
different points by the rays of the various colors. In 
support of this theory, he makes the following re- 
marks : (1) Nocturnal animals have no cones ; (2) in 
the alterations of the retinal pigmentation due to senil- 
ity or disease (achromatopsy), there is a suppression 
of the percfeption of colors ; (3) when we consider points 
of retina remote from the central part, the notion of 
color diminislies in tTie same ratio as that of the num- 
ber of cones to flie number of rods. 

Non-Shrinkable Fabrics. — Me.ssrs. Mathelin, Flo- 
quet and Bonnet have just devised a process which 
they claim has the property of rendering thread and 
fabrics absolutely non shrinkable. They combine the 
old alumina or sulphate of alumina process with a 
treatment with a solution of carbonate of soda and 
the use of steam. The latter, in addition to its fixing 
property, permits of sensibly increasing the degree of 
solution of the alumina salts, while removing the 
unctuous, gelatinous or glutinous feeling resulting 
from the treatment. 

Artificial Indigo. — What is known as "indigo salt " 
is now being introduced as the latest substitute for the 
genuine article. It is said to possess the property of 
being converted into indigo by means of caustic soda, 
and, in dyeing, all that is necessary is to treat the cot- 
ton in a bath of the salt and then pass the treated 
cotton into a solution of the soda. The value of this 
method may be estimated from the statement made 
that, in printing, it suffices to thicken a solution of the 
salt with dextrine, print this on, and pass the printed 
fabric through caustic soda. 



Paper Pulp for I^eaks. 

Paper pulp is one of the most useful articles in the 
reach of mankind. 

Mixed with glue and plaster of Paris or Portland 
cement, it is the best thing to stop cracks and breaks 
in wood. 

Pulp paper and plaster alone should be kept within 
the reach of every housekeeper. 

The pulp must be kept in a close-stoppered bottle, 
in order that the moisture may not evaporate. 

When required for use, make it of the consistency of 
thin gruel with hot water, add plaster of Paris to make 
it slightly pasty, and use it at once. 

For leakage around pipes, to stop the overflow of 
water in stationary washstands, where the bowl and 
the upper slab join, it is invaluable. 

Used with care, it will stop leaks in iron pipes, pro- 
vided the water can be shut off long enough to allow 
it to set. Around the empty pipe wrap a single thick- 
ness or two of cheese cloth just wide enough to cover 
the break, then apply the compound, pressing it in 
place and making an oval of it somewhat after the 
fashion of lead pipe joining, only larger. 

The strength of this paste, when once it is thorough- 
ly hardened, is almost beyond belief. The bit of cheese 
cloth prevents any clogging of the pipe by the paste 
working through the cracks. 

An iron pipe that supplies the household with water 
had a piece broken out by freezing. The piece was 
put in place, bound by a strap of muslin, then 
thoroughly packed with paper pulp and Portland 
cement, and was to all appearances as good as new. 

Paper pulp and fine sawdust boiled together for 
hours, and mixed with glue dissolved in linseed oil, 
makes a perfect filling for cracks in floors. It may be 
put on and left until partly dry, then covered with 
parafiine and smoothed with a hot iron. — Rural Me- 
chanic. 

» « » I ♦ 

An Earthquake on tbe Atlantic Coast. 

A shock of earthquake was felt a few minutes after 
6 o'clock on the morning of Sunday, September 1, 
along the Atlantic coast from Delaware to Long Is- 
land. The shock in New York City was very sUght, 
but was sharp in New Jersey and to the east of New 
York. The vibration was attended by a slight rum- 
bling noise. This makes the fourth shock which has 
been felt in New York City in the last eleven years. 
On August 10, 1884, at 2:14 P. M., there were three dis- 
tinct vibrations, the second being the severest ever re- 
corded in this vicinity. Other slight shocks were felt 
on August 81, 1886, and on March 8. 1893. 
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A Test of a War Vessel Frame and Armor. 

The Naval Ordnance Board conducted an important 
test at the Indian Head Proving Ground, near Wash- 
ington, September 4. Though primarily it was a test 
of a steel armor plate, it was in reality a trial of the 
strength of the frame of a modern warship. It has 
been claimed that the frames of modern warships 
would not withstand the shock caused by heavy pro- 
jectiles striking against the armor which covers them. 

It has even been asserted by some authorities that the 
armor, if not penetrated or shattered by the shock, 
would be driven through the vessel by the crushing of 
the frame. Some time ago the English government flred 
at an old armored vessel for the purpose of observing 
the effects of the shock, but this test at Indian Head 
is the first frame test ever made of a distinctly mod- 
ern warship's frame with armor attached. 

The plate tested represented twenty-four others 
weighing 620 tons. It was made by the Carnegie 
Company and was what is known as double-forged, 
being forged both before and after Harveyizing. 

The plate was 14 inches in thickness and formed 
the outer surface of a target which was a repre- 
sentation of a side section of the battleship Iowa. 
It was 18 feet long by 7J^ feet high, and represented 
that portion covering the vitals, and extending 5 feet 
below and 2J^ feet above the water line. Behind the 
armor was a backing of 5 inches of oak, and then 
came the "skin" of the vessel — the inner and outer 
bottoms, each five-eighths of an inch of steel plate. 

Some four feet further back was a % inch steel 
plate, representing the inner shell of the vessel. 
Between this plate and the "skin" were the frames 
or braces, also of % inch plate, alternately two and 
four feet apart. The whole structure was covered 
by a 2}4 inch steel plate, representing a protective 
deck. Against the inner plate were heavy timbers 
resting on the side of a hill. 

The conditions were not exactly the same as on 
board a ship in the water, because the water would 
yield, while the solid earth would not, but the differ- 
ence would be very slight, as the vessel in the water 
could not yield quickly enough to be of any real bene- 
fit The first shot fired was a 10 inch Carpenter pro- 
iectile, weighing 500 pounds, which was propelled by 
140 pounds of prismatic powder. The velocity was 
1,472 feet per second. The shell was completely shat- 
tered by the impact, part being lodged in the plate. 
The backing and frames were found intact. The 
charge of powder was increased to 216 pounds. The 
projectile then had a velocity of 1,862 feet per second. 
Again the shell was shattered, a larger portion being 
embedded in the plate, which still remained without a 
crack or bulge. The frame was uninjured, except that 
one of the armor bolts was driven out. This com- 
pleted the acceptance test for the lot of twenty-four 
plates. Then a shot was fired from a 12 inch gun, 
using a Wheeler-Sterling projectile weighing 850 
pounds, which was propelled by 400 pounds of pow- 
der at a velocity of 1,800 feet per second. This test was 
one which was ordinarily used for the 17 inch armor 
plate. It was, therefore, thought that the projectile 
would pass entirely through the plate, but it did not. 
The plate was penetrated almost its entire depth and 
cracked from top to bottom, but the oak backing was 
scarcely disturbed and the frame was uninjured. A 
further test with a 13 inch gun will be made as soon as 
the gun can be set up. 

The test of the new armor bolt designed by the Ord- 
nance Board to replace the bolt now used in fastening 
armor to the ships was also entirely successful. The 
bolt is less than half the length of the bolt now in use, 
and the saving of weight in each ship will be con- 
siderable. 

The test "demonstrates the fact that the frames of 
our warships are able to meet ordinary demands and 
that the 14 inch armor for the new battleships will, 
under ordinary conditions, receive the fire of any ves- 
sel without serious damage. 



outdoor comprehends infinite space, and as for forms 
of exercise — well, they are without limit. There never 
was a complaint of the lack of either outdoors or 
methods of exercise in it. 

The secret seems to lie in the fact the wheel has re- 
vealed to us that our natural powers of locomotion 
have been multiplied. "Two blades have been made 
to grow where but one grew before." 

The draught upon our strength necessary to walk a 
mile is sufficient to enable us on wheel to travel five 
miles or more. Astride of it "magnificent distances" 
become insignificant. 

What a glorious feeling of freedom comes over us 
when the countryside, smiling and gay, brings to the 
rider a sort of contagious happiness ! What indepen- 
dence ! We have not had to be carried there by the 
horse or the railroad and we are proud to say, "I did 
it I" 

Inventors of auxiliary power appliances for bicycles 
should take notice of the fact that the secret today of 
the bicycle's popularity is not merely because a per- 
son is enabled to ride fast or far, but because the rid- 
ing was without foreign assistance. Vanity and ego- 
tism cut a considerable figure in the wheel's popularity. 
To say '' I rode on an electric motor bicycle to Albany 
to-day," would mean the same as to say, " I rode on a 
railroad train to Albany to-day." But to say, "I rode 
my wheel to Albany to-day," means something entire- 
ly different. The rider who did this in fast time would 
be hailed with great applause, and the telegraph 
would announce the fact to the world. 

In improving the bicycle the main idea is to get the 
most results out of the least power applied by man to 
the pedals. Auxiliary power has nothing to do with 
bicycle improvement. It belongs to a class of inven- 
tions designed to carry or convey, not to those by 
which man carries himself. — The Wheel. 



Wby tbe Bicycle Is so Popular. 

The evolution of the bicycle from the original idea 
of manumotion down to the present diamond-framed 
rear driver has been by certain positive steps, each 
step marking a distinct advance in the grand march of 
improvement. 

In schools are taught something of the revolutions 
wrought by the steam engine, the telegraph and the 
loom, but the schools of the future will surely take 
notice of the wonders wrought by the bicycle, and 
will teach something about the Draisine or " go-devil," 
the velocipede, the bicycle and all such inventions of 
whatever name, by which man is enabled to travel 
quickly, merely through the application of his own 
muscular powers. 

What makes the bicycle so popular with all classes 
of people? Cheapness? No; the trolley or cable is 
cheaper. Speed ? No. If one merely wants to travel 
fast there is the railroad. Luxury ? No. The brougham 
is far ahead of the bicycle on that score. And yet peo- 
ple with all these things at their command have taken 
to bicycling with great fervor. It must be because of 
the outdoor exercise, you say. No, again. The term 



Tbe Pbilosopby of Pumping. 

The limit of atmospheric pressure being 33 feet, water 
will rise from that depth if the air is wholly removed 
from its surface. This is simply the law of gravitation . 
The ordinary device for removing the air is the pump. 
As the air to be removed is in weight as the height of 
the column, it is plain that the same amount of work 
is required to displace it as to lift or force a column of 
water an equal height theoretically. Practically the 
water can be lifted with less labor because of its den- 
sity and lubricating qualities. This is too often for- 
gotten and leads to a common error in placing pumps 
in wells. 

It is thought that if we exhaust a cylinder, the air 
will rush upward to fill the space thus exhausted. It 
will, but the air leaves a space, too, that the law of 
gravitation causes to press downward and produces a 
load or weight which is increased at every stroke of the 
piston in the cylinder, and which, when the pressure 
above and the draught below are more than equal, 
will cause the elastic air above to rush through any ex- 
isting imperfections of the piston or cylinder to effect 
an equilibrium below. When this occurs, it is plain to 
be seen no water will rise. 

A writer on the subject puts it this way : " To see 
why a pump will not draw water more than 33 feet 
vertically, suppose the pump cylinder to be 40 feet 
above the water, commence tbe process of pumping, 
the air will be pumped out of the pipe, the pressure of 
the atmosphere will force the water up the pipe until 
the pressure inside and outside is equal. It becomes 
equal when the water has reached the height at which 
the column of water weighs the same per square inch 
as the pressure of the atmosphere. When this point 
is reached the water will be lifted no higher by atmo- 
spheric pressure, even though a perfect vacuum be 
maintained above it. Therefore, if it is desired to lift 
water further than this distance, it becomes necessary 
to place the cylinder or working parts of the pump 
within the limits of atmospheric pressure." 

A perfect pump does not long remain so, whether it 
be used or unused. So as to avoid trouble and an- 
noyance, when making calculations for placing a pump, 
trust nothing to suction, but rather place the cylinder 
far enough above the bottom toinsure a prompt action 
of the valves, and near enougb to the water to avoid 
the necessity of an absolutely perfect airtight piston, 
except as the water shall make it so. 

A practical rule that experience has taught is for 
wells of all depths greater than 15 feet to place the 
cylinder within 12 feet of the bottom and let the pipe 
extend, with a foot valve on end, to within 6 to 8 inches 
of the bottom. 

This is as near a perfect pumping outfit for wells as 
can be made. The plunger is made to fit close at all 
times by water surrounding it, and the valves act 
promptly, insuring against loss by water running past 
them. Such a pump is always ready for use. If there 
is any water in the well, no priming is necessary. Care 
should be taken to not commit the common error of 
using pipe that is too small. Too large pipe cannot be 
used, that is the work is not increased by the use of 
large pipes; on the contrary, it is much diminished, 
because the particles of water being globular in form 
roll over each other with less friction than when in 



contact with a foreign substance, and the size of the 
valves being the limit of the moving column the height 
to which it is raised, plus the quantity, being the only 
measure of weight, it will be seen the larger the pipes 
the less labor will be required to raise a given quantity 
a stated height. This is combined in the old rule of 
half the diameter of the cylinder for the whole diame- 
ter of the pipe. 

The friction in pipes is as the square of velocity; ve- 
locity increases as the squares of the diameters. The 
deduction from these rules is that the velocity of a 
given volume of water flowing through a two inch pipe 
would be increased four times if made to flow through 
a one inch pipe; the friction by the same law would be 
increased sixteen times; hence the advantage of using 
large pipes. Whatever kind of pump is used, place it 
as near the source of water supply as possible. If this 
cannot be done, then use as large pipes as possible. It 
is poor economy to try to make a small pump do the 
work of a large one by crowding it. It shortens the 
life and efficiency of the pump without corresponding 
benefit.— Rural Mechanic. 

DECISIONS SELATINO TO PATENTS. 

United States Circuit Court— Western District of 

micblgan, Soutbern Division. 

UNITED STATES PRINTING COMPANY VS. AMERICAN 
PLATING CARD COMPANY. 

Sage, J.: 

Letters patent No. 381,716, granted April U, 1888, to 
Samuel J. Murray for an improvement in a machine 
for printing cards, considered and Held valid and in- 
fringed. 

Where it appears that all the elements of the combi- 
nation claimed in the patent are old, but a new and 
valuable result has been obtained, the saf etyand effici- 
ency of the machine greatly enhanced, and the profits 
resulting from its operation greatly increased. Held 
that the combination itself displays invention. 

Damages can be collected from the manufacturer of 
a machine, and further damages from a subsequent 
purchaser and user of the same machine. The pay- 
ment of damages for making an infringing machine 
does not give any right to the future use of the ma- 
chine; but this may be restrained by injunction, and 
when the whole machine is an infringement, it may be 
ordered to be delivered up and destroyed. (Birdsell 
vs. Shaliol, 39 O. G., 261; 112 U. S., 485.) 

Where a patentee takes a decree for profits against 
a manufacturing infringer, he sets the manufactured 
machine free. The profits of the i n f ringer are full com- 
pensation to the complainant for the wrong done him; 
but a judgment for damages covers only damages in 
the past and has no relation to the future. 

Where it was objected that defendant was not liable 
because the patented machine was not marked with 
notice of the patent, Held that such defense to be 
available must be set up in the answer and established 
by proof. (Rob. on Pat., sec. 1046 ; Goodj'ear vs. 
Allyn, 6 Blatchf., 38.) 

Tbe Stopping of Steamers. 

Mr. William Dixon Weaver, late Assistant Engineer 
United States Navy, gives, in the London Engineer, 
some interesting calculations as to the length of time 
and distance required to stop a steam vessel going full 
speed ahead when the propelling machinery[is reversed. 
Omitting the mathematical formulas, we come to Mr. 
Weaver's conclusions, which are given in the following 
table for the Cunarder Etruria, the Italian ironclad 
Lepanto, the United States naval vessels Columbia, 
Yorktown, Bancroft and Cushing, and the Russian 
torpedo boat Wiborg : 

Displace- Horse Distance, Time, 

ment. Power. Speed. Feet. Seconds. 

Etruria 9,680 14,331 2018 8,464 167 

Lepanto 14,680 15,040 18 8,528 198 

Columbia 7,360 17,991 22-8 2,147 135 

Yorlctown 1,700 3,205 1614 989 839 

Bancroft 832 1,170 14-58 965 91 

Cushmg 105 1,754 2248 301 18-4 

Wiborg 138 1,303 19-96 373 25 6 

* I S I » 

Tiventy-seven Whales Asbore. 

A lucky discovery was made on the morning of July 
4 by two Maoris outside the north head of the Kaipara 
Harbor, New Zealand, when no fewer than twenty- 
seven sperm whales were found on the shore, all with- 
in a few miles radius. It being the breeding season 
for sperm whales, they usually leave the cold latitudes 
of the Antarctic until the calves are strong enough to 
return, and it is assumed that in one of these voyages, 
being confronted by fierce gales, they endeavored to 
take shelter, but suddenly found themselves in shallow 
water, where the receding tide soon left them an easy 
prey for the hands of man. An enterprising firm, 
Messrs. Allison Brothers, of Auckland, have com- 
menced the boiling down process, though their plant 
is somewhat inadequate for such a gigantic under- 
taking. A horseman who was riding along the beach 
soon after the discovery was lucky enough to find a 
large quantity of ambergris, valued at about £3,000. 
Many seekers are now on the ground expecting each 
tide to bring them a fortune. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Equalizing Locomotives.— John E, 

Hushes, Pine Bluff, Ark. To keep the engine from caus- 
ing the wht'el flanges to be cut by the shifting weight, a 
longitudinal bar is pivoted about the center of its length 
to the engine saddle, with its front end secured to the 
truck cradle, and a transverse bar has apertures in its 
ends and a projection on its lower surface to which the 
rear end of the longitudinal bar is pivoted, while threaded 
hangers secured to the springs pass down through the 
apertures of the traneveree bar. The equalizing devices 
are readily adjusted to cause the truck to guide the en- 
gine from one side to the other as necessary. 

Suspension Bridge.— Arthur Sherry, 

Fayette, Miss. This invention provides for such con- 
struction that the body or floor of the bridge will be self- 
adjusting, acccommodating itself to expansion and con- 
traction, and a self-adjusting anchorage is likewise pro- 
vided. The cables have a spring-controlled end move- 
ment, and a truss support connected with the pins has 
spring cushions, the entire construction being designed 
to be of a simple, strong, inexpcnsi\'e character. 



Nut Lock. — Francis W. Coleman, 

Bodney, Miss. Thisjdevice comprises a U-shaped plate 
of spring metal, one limb of which is seated in a recess 
on the end of a nut and the other limb polygonally aper- 
tured to fit on a polygonal shaped end of the screw bolt. 
The improvement is very simple and cheap, and is de- 
signed to hold a nut of any size from reverse movement 
on a screw bolt. 

Planter.— Cyrus N. Baker, Craw- 

fordsville, Ind. This planter is adapted for potato 
planting, although it may be used to plant any kind of 
seed. It is very light and inexpensive, and will plant in 
single or double rows. A seed wheel rotates partially in 
the hopper and partially in a chute connected therewith, 
a spring-controlled shaft being operatively connected 
with the wheel, while a drive shaft with mutilated gear 
has intermittent driving connection with the spring- 
controlled shaft. 



display of an advertising caid at any point above a 
horse. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



Railway Appliances. 

Car Coupling.— John F. Tiner, Suth- 
erland Springs, Texas. This is a device of the link and 
pin type, but with novel features to facilitate automatic 
coupling and safe uncoupling from the side of the car. 
In a vertical slot of the drawhead is pivoted a gravity 
block on which is loosely secured a lifting plate having 
a curved pin on its front, there being simple means to 
lift the pin and plate, while an elongated link is in- 
sertable in a horizontal slot intersecting the vertical 
slot. 

Car Signaling Apparatus.— 

Charles Harold, New York City. This device comprises 
an alarm at the rear of a street car, to warn persons step- 
ping from the car from attempting to cross other tracks. 
It is sounded by the driver or motorman at the forward 
end of the car, on the approach of a car from the oppo- 
site direction to pass the car on which the alarm is rung, 
so that persons crossing the street back of a stationary 
or moving car will be warned not to proceed until the 
second car has passed. 

End Support for Cars.— Seth A. 

Crone, New York City. This is an adjustable support to 
raise the ends of cars in case of their sagging down, and 
comprises a double truss for each end of the sill, the truss 
including a sectional bottom knee brace, and a bracket 
extending from the sill forming an abutment for the 
lower ends of the knee brace sections. A socket engag- 
ing the forward end of the knee brace is attached to the 
end sill, and a truss rod engaging the socket extends up- 
wardly over a post in the car, to then extend downward 
and form at its rear end a socket engaged by the rear end 
of the knee brace. 

Car Fender.— William H. H. Diffen- 

bauch. New York City. In this fender a vertical gate 
having bars of spring steel whose lower ends come close 
to the track is pivoted to the front end of an extension 
frame forming part of the truck frame of the car, and 
when the gate is struck by a person or obstruction it 
swings so as to move down upon the track a fender plat- 
form, beneath the car platform, in a position to pick up 
anything in the path of the car. The device readily 
passes over switches and other track fixtures. 

Car Brake.— James H. Core, Etna, 

Pa. This is a safety or emergency brake for electric or 
street cars. Each brake consists of a shoe whose lower 
portion is adapted to engage the track rails while its op- 
posite face is concaved to fit the periphery of the car 
wheel, and each shoe has a link shaft connected with 
lifting chains and levers. The brakes are held raised 
slightly from the track when in inoperative position, but 
on releasiug a lever they fall to the track and the wheels 
run upon them. 



Electrical. 

Annunciating^ Target.— Otto Kauff- 

mann, Sacramento, Cal. According to this improvement 
the target is made with independent movable rings, 
which, as well as the bulPs eye, are each adapted to make 
independent electric contact to actuate an annunciator 
located close to the marksman, whereby the value of 
each shot fired will be immediately and automatically in- 
dicated, and no scorer is required. The annunciator 
also indicates when the target is struck on the upper or 
lower or right or left hand sections, to aid the marks 
man in taking aim for the next shot. 



mechanical. 

Portable Hydraulic Punch.— Eli- 
jah B.corneii, Philadelphia, Pa. This punch is espe- 
cially adapted for making apertures in the webs of rail- 
way rails, or in metal beams or plates for architectural, 
bridge and other iron work, and the punch is hydraulic- 
ally withdrawn as well as hydraulically forced through 
the metal, both operations being quickly and readily ac- 
complished. All the valve chambers are accessible for 
making repairs without taking the punch or pump apart. 

Water Wheel Governor. — Win- 

field S. Libbey, Lewiston, Me. According to this im- 
provement provision is made to control the gate-operat- 
ing shaft by a mechanism which includes a battery and 
electro-magnet, the governor being connected with a 
centrally pivoted lever under the ends of which are 
spring contacts, there being a fixed contact beneath one 
ofthe spring contacts. The governor may also be con- 
nected with a tilting bar to accomplish similar results 
mechanically, without the intervention of a magnet, the 
mechanism operating positively in either case to govern 
the motion of the wheel with a minimum of variation. 

Nut Lock.— Jefferson D. Tynes, Fort 

Smith, Ark. This is of that class of nut locks made as 
spring washers, and consists of a single metal bar bent 
in a peculiar shape. The bar has its ends curved around 
to form a bolt hole, one of the ends being hent back 
outside the body portion with a reversed curve of uni- 
form radius and sprung outwardly and terminating in 
beveled end, while the other end forms a flat bearing. 



miscellaneous. 

Telescope, Microscope and Cam- 
era.— Robert L. Stevens, Vineland, N. J. This is a 
combination instrument with an extensible body portion 
having an object glass at one end, a telescope connec- 
tion having an eye or microscope end piece, while an in- 
termediate section has a fixed focal point and its body 
portion Is provided with, a plate-receiving pocket or 
slit in line with the fixed focal point. In adjustment for 
use as a camera the sensitized plates or films can be con- 
nected without necessitating the use of a dark room or 
a ground or focusing glass. 

Gr AS Pressure Regulator.— Thomas 

C. McGrath, Bolivar, N. Y. This is an automatic de- 
vice in which the flow of gas is controlled by a slidable 
spring-pressed hollow valve or cylinder having one or 
more lateral openings that serve as gas passages, the 
changixg position of the sliding valve, according to the 
gas preijsure, governing the pressure automatically. 

Gas Burner. — Charles E. Dressier, 

New York City. This is an improvement upon a for- 
merly patented invention for a burner for heating pur- 
poses, permitting the user to turn the burner into any 
desired position to allow of using the bmner in connec- 
tion with a blowpipe and for other purposes. 

Printing Press Perforator. — 

Horace G. Miller, Punxatawney, Pa, This perforator 
is adapted for attachment to the gripper bar, to be op- 
erated simultaneously therewith, a perforating knife be- 
ing arranged to move upon a slideway, an end portion 
being held away from the slideway, while a side arm 
carrying perforating knives has a portion fitting into the 
space between the supporting bar and the end of the 
knife. The device is of simple and inexpensive con- 
struction, not interfering with the clearness of the im- 
pression, and readily adjustable to perforate the paper 
at the exact place desired. 

Automatic Liquid Measure.— James 

Cowan, Honolulu, Hawaii. This improvement com- 
prises a tank centrally divided to form two compart- 
ments in which are rectangular tank floats, there being 
in each of the compartments an inlet valve at the top 
and valved outlets at the bottom, the floats being con- 
nected with lever devices by which the valves are alter 
nately opened and closed. The apparatus is designed to 
automatically measure heavy or light liquid flowing 
through it, and is easily set for an operative condition in 
which the friction is reduced to a minimum. 

Skiff or Canoe Paddle.— Peder K. 

Mannes, St. Paul, Minn. This paddle has a bent shank 
portion from which projects a hand grasp, a ring or loop 
being pivotally mounted at the bend in the shank. It is 
especially adapted for use by hunters in boats, each arm 
being provided with a paddle which it will be unneces- 
sary to lay down in firing the gun, and enabling quick 
rowing afterward toward the game. 

Oil Cake Trimmer.— John S. Ovens, 

Buffalo Center, Iowa. To evenly trim the edges of oil 
cake and save the trimmings, this inventor has devised 
a machine in which are three revoluble cutters and a car- 
rier adapted to be moved between them, the cake being 
pushed sidewise on the carrier to trim its ends, and end- 
wise to trim its sides. 

Storm Curtain for Buggies. — Ber- 
nard Martin, McPherson, Kansas. This curtain is made 
in two sections, each shaped to cover one-half of the ve- 
hicle front from the top of hood to bottom of body, and 
also a side portion of the body, each section also having 
sight openings and one of them a driving flap, and each 
section having a cord to connect with a support in the 
vehicle body. The entire front and sides of the buggy 
may be quickly closed by the curtain when desired, and 
readily opened for exit or entrance, and it may be used 
as an ordinary apron in pleasant weather. 

Cigarette Box.— Andrew L. Ellett, 

Jr., Richmond, Va. This box has a sliding holder, with 
a flexible strip or pull piece attachment, by which one or 
more cigarettes may be drawn part (way out of the 
holder for convenient removal. The strip or pull piece is 
attached at its inner end to the body of the holder 
and its free end projects beyond the outer end of the 
cigarettes. 

Bottle Cutting Apparatus.— Au- 
gust Benson, Streator, 111. This inventor has provided a 
simple and inexpensive apparatus whereby, with bottles 
blown in turn moulds, the bottleneck may be easily cut 
off by mechanism controlled by the foot of the blower, 
thus leaving his hands free to do other work, the neck 
being smoothly cut, leaving the bottle iu good condition 
for finishing in the " glory hole." The cutter is movable 
in and out at the neck of the mould, a water supply de- 
livering into the mould near the cutter, there being a 
mechanism for moving the cutter and a valve controlled 
by the movement of the cutter to regulate the water 
supply. 

Advertising De VICE.— GreorgeM. Un 

derwood. Orange, Mass. This device comprises a card 
holder to which are attached supporting arms, terminal 
rigidly attached clamps being formed of opposing jaws 
which are adapted to clasp harness saddle terrets, adjust- 
ing bolts working in the jaws. It may be conveniently 
attached to any ordinary harness for the advantageous 



new books and publications. 

The Hunt Air Brake Company In- 
struction Book. Pittsburg, Pa. : 
The Hunt Air Brake Company. 
16mo. Pp. 56. Illustrated. Plates. 

This instruction book is intended to teach how to 
handle the Hunt air brake system. It contains many ex- 
cellent diagrams and in a pocket some loose folding 
plates, one of which is provided with a movable celluloid 
diagram illustrating the use of the Hunt air brake. 

How to Make Rubber Stamps for 
Profit. By J. Clark Barton. New 
York. 1891. 32 pp. Price $1. 

This book is written by a practical manufacturer of 
stamps and stamp outfits. Full instructions are given for 
the various methods of stamp making, from the original 
plaster of Paris method down to the latest and best press 
mould process. Illustrations are given of an excellent 
vulcanizer. 

Aerial Navigation. By Daniel Haw- 
kins, M.D. Toledo, Ohio. 1895. 8vo. 
Pp. 90. Plates. 

Outlines the author's views on aerial navigation and 
describes his air ship. 

Current History. Second quarter, 1895. 
Buffalo: Garretson, Cox & Company. 
1895. $1.50 per annum ; single copies, 
40 cents. 

This cyclopedic view of current history contains arti- 
cles on " A.rgon and its Discovery ; " ** The Income Tax 
Decision;" "The Silver Question;" "The Yellow 
War;" "The Cuban Revolt," etc. This publication 
affords reliable information in condensed form on the 
events of the day. 

Elasticity a Mode of Motion. Being 
a popular description of a new and 
important discovery in science. By 
Robert Stevenson, C.E., M.E. San 
Francisco : Industrial Publishing 
Company. 1895. 8vo, 61 pp. Dia- 
grams. Price 50 cents. 

An essay on the elasticity of motion, with true and ap- 
proximate cause of universal gravitation. 
^^Any of the above books may be purchased through 
this ol^ce. Send for new book catalogue just pub- 
lished. Munn & Co., 361 Broadway, New York. 
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The charge for Insertion under this head is One DoOar a Uru 
for each vnaertion : about eight xtforda to a line, Adver~ 
tisements muat be received at intblicationoMce as eariyaa 
Thursday morning to appearin the following week's issue. 



" C S." metal polish. Indianapolis. Samples free. 

Presses & Dies. Ferracute Macb. Co., Bridgeton. N. J . 

Handle & Spoke Mcby. Ober Lathe Co.,Gbaerin Falls.O. 

Screw machines, millint: macnines, and drill presses. 
Tbe Garvin Macb. Co., Laieht and Canal Sts..New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science/'by Geo. M. Hopkins. 
By mail, fi ; Munn & Co.. pub1isberE,361 Broadway, N. 7. 

£xpert machinist wanted by a manufacturer of cut- 
lery and hardware specialties. Must be capable of mak- 
ing necessary repairs and inventing labor-saving Im- 
provements. None without highest references as to 
character and ability need apply. Address Manufac- 
turer box 773. New York. 

IPf'Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway. 
New York. Free on application. 
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TABLE OF CONTENTS. 

1. An elegant plate in colors of a residence at Edge- 

water, Chicago, 111. Three perspective elevations 
and floor plans. Mr. J. L. Silbee. architect. A 
pleasing design, with many good features. 

2. A residence in the Colonial style, recently erected 

in Tennis Court, Flatbush,*L. I., at a cost of $7,500 
complete. Perspective elevation and floor plans, 
also an interior view. Messrs. Stevenson Ss Greene, 
architects. New York City. An attractive design. 

3. A dwelling at Bronxwood Park, N. Y., recently erect- 

ed at a cost of $6,000 complete. Two perspective 
elevations and floor plans. Mr. J. M. Lawrence, 
architect, Mt. Vernon, N. Y. 

4. A residence at Mt. Vernon, N. Y., recently erected at 

a cost of S8,000 complete. Perspective elevation 
and floor plans. Mr. Walter F. Stickles, architect, 
Mt. Vernon, N. Y. An attractive design in the 
Colonial style. 

5. A cottage at Bergen Point, N. J., recently erected at 

a cost of 8*.S00. Mr. Wesley J. Havell, architect. 
New York City. Perspective elevation and floor 
plans. A neat design, showing some original and 
pleasing features. 

6. A dwelling at Bedford Park, New York City. Two 

perspective elevations and floor plans. Mr. Edgar 
K. Bourne, architect. New York City. An attract- 
ive design iu the English Gothic style. 

7. A two-family dwelling recently erected at New 

Haven, Conn. Two perspective elevations and floor 
plans. Cost complete, $5,080. Architects, Messrs. 
Stillson & Brown, New Haven, Conn. 

8. St. Ann's Episcopal Church, Kennebunkport, Me. 

Perspective view and ground plans, also an interior 
view, Mr. H. P. Clark, architect, Boston. 

9. A residence at Williamsport, Pa., recently erected 

for J. F. Fredericks. Architect, David K. Dean. 
Perspective elevation and floor plans. An attractive 
design. 

10. A Colonial bouse at Far Rockaway, N. T. Archi 

tects, Messrs. Child & De Goll. Perspective ele- 
vation and floor plans. A model design. 

11. Miscellaneous contents: The Hayes metallic lathing, 

illustrated. — Neolith as a paint and decorative 
medium for relief work, illustrated.— Gas radiators, 
fire grates, etc., illustrated.— Improved heaters. 
Illustrated.— Improved sash lock, illustrated.— 
American homes and the cabinet or parlor organ, 
illustrated.— The Laurie steel lath, illustrated. 
—The Austin & Eddy sash banging attachment, 
illustrated. 
Tbe Scientific American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. Thirty- 
two large quarto pages, forming a large and splendid 
Magazine of ARCHiTECTrRE, richly adorned with 
elegant plates and fine engravings, illustrating the most 
interesting examples of Modem Architectural Construe* 
tion and allied subjects. 

The Fullness, Kichness, Cheapness, and Convenience 
of tills work have won for it the Largest CircuIiAtiok 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., Publishers, 

361 Broadway, New York. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take hie turn. 

Buyers wishing to purchase anj^ article not advertised 
in our columns will be furnished with addresses of 
bouses manufacturing or carrying the same. 

Special Written liit'ormation on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the ofllce. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(6617) J. P. writes : 1. I am making a 

gas engine on the four cycle plan. Size of bore of cylin- 
der is 3^ inches. Please answer me the following ques- 
tions through Scientific American. 1. How much 
should I compress the gas in the cylinder ? A. The 
mixed gas and air should be compressed to from ^ to 14 
its volume. 2. How much space should there be between 
piston head and cylinder head at end of inner stroke ? 
A. The cylinder chamber should be J^ to J^ the stroke. 
3. What proportion of gasoline vapor and air make the 
best explosive ? A. One part gasoline vapor to 10 parts 
air is the best proportion. 4. About what will be the 
pressure per square inch in cylinder after explosion f A. 
About 100 pounds per square inch. 5. My cylinder is % 
inch thick, will it be strong enough to stand the pressure? 
A. Cylinder thickness is correct. 6. About how much 
power will this give ? I recently took apart a medical 
battery and found tbe galvanic cell to consist of a round 
(metal tube I think) tube filled with a substance like 
paste, with resin poured in the end of tube to seal it. 
Can you tell me what this paste-like substance is and 
how to make this form of battery cellF A. About ^ 
horse power. It will pay you well to consult the latest 
work on gas engines by Donkin, fully illustrated, $6.5# 
by mail. There are many forms of dry batteries, con- 
tents known only to the makers. The following are 
from "Scientific American Cyclopedia of Receipts, Notes 
and Queries," $5 by mail. Dry.— A good efEect can be 
obtained from a paste of plaster of Paris, 1 pound; oxide 
of zinc, ^ pound ; saturated solution of chloride of zinc, 
enough to make a thick paste. They are very good for 
medical coils. Filling for Dry Batteries.— Charcoal, 3 
parts ; mineral carbon or graphite, 1 part ; peroxide of 
manganese, 3 parts ; lime hydrate, 1 part ; white arsenic 
(oxide), 1 part ; and a mixture of glucose and dextrine 
or starch, 1 part ; all by weight. These are intimately 
mixed dry and then worked into a paste of proper con- 
sistency with a fluid solution composed of equal parts of 
a saturated solution of chloride of ammonium' and 
chloride of sodium in water, to which is added 1-10 
volume of a solution of bichloride mercury and an equal 
volume of hydrochloric acid. The fluid is added gradu- 
ally and the mass well worked up. 

(6618) C. G. D. asks : 1. Is it possible to 

superheat water ? A. Water cannot be superheated. 
Superheating means a greater heat than is due to the 
pressure of evaporation, and is not applied to liquids. 
Vapors or steam may be superheated or given a higher 
temperature than is due to their evaporative pressure. A 
full boiler may be heated to any reasonable ''degree of 
temperature above 212", but is subject to the steam 
pressure due to the temperature, as well also the enor- 
mous pressure of the expansion of the water, which no 
boiler can resist. 2. If a boiler is filled absolutely full 
and heated, will the water be raised to a higher degree 
than 212° ? A. In all boilers making steam under 
pressure the water is at or very near the temperature of 
the steam ; at 100 pounds pressure the temperature is 
about 338° F. Hot water circulating pipes have been in 
use with a water temperature from 500« to 600" F., but 
the pressure was in proportion to the temperature. 



TO INVENTORS. 

An experience of nearly fifty years.and tbe preparation 
of more than one bundred thousand applications for na- 
tents at home and abroad, enable us to understand tbe 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., oflQce Scientific American, 'Xl Broad- 
way, New York. 
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INDEX OF INVENTIONS 

For whicb I.eilers Patent of the 
Vulted Statea were Qranted 

September 10, 1895, 

ANU KACH BEAKINt; -rHAX DATE. 

[See note at end of list about copies of these patents.] 

Acid and making it, indoxylic, Knletscb & Seidel. 546,165 
Advertising machine, coin-controlled, H. A. Man- 

ley 545,965 

Alarm. See Plre alarm. 

AmalRamating apparatus for extractingreold, T, 

Pilllington 546.079 

Amusement and advertisine device, J. S. Vine — 546,264 

A nnealing box and pan, R. Bailey 545,S68 

Bale and malting same, cylindrical cotton, J. W. 

Oraves 546,009 

Ball and socket hanger for sieves, etc, .1. Werner 545,93] 
Ball Indicating apparatus, base. F. M. Chapman.. 546.003 

Band cutter and feeder. J . L. Barker 545,93.i 

Barrel cover. W. L. Walsh 546.207 

Bath chair, G. C. Goetbel 545.887 

Bathtub seat, Newman & Bothwell 546.1S0 

Beehive, G. C. Ferguson 546,007 

Beer, apparatus for drawing and serving steam. 

a. A. Friedrlch 546.115 

Bicycle, L. S. Crandall 516,0(H 

Bicycle, W. DeLany 545.948 

Bicycle canopy, G. C. Mathews 546,104 

Bicycle chains, device for cleaning, C. G. Polleys. 545.972 

Bicycle crank, C. Timm 546.260 

Bicycle lock and brake, C. E. Johnson 545,959 

Bicycle pedaLC.H. Metz 546.071 

Blo.vcle saddle, B. S. Seaman 546.032 

Billiard orothercues, holder for, T. Clark 546,225 

Bleaching and cleaning composition, H. Wachter 546.206 

Bodkin, F. D.Arthur 646.12S 

Buller.G. A.Albright 546.215 

Boiler furnace. C. C. Pruden 546,029 

Bolt or rivet, a. F. Lemmon 545,%1 

Boot or shoe, Owen & Hilton 546,183 

Bottleholder, J. W.Shppard 546,033 

Bottle, self-sealing, B.Schorr 545,982 

Bottle stopper. E. Kiefer 545.897 

Bottle washer, H. LaCasse ai'l.on 

Bottles, corking, L. M. G. J. Louatalot iEii,169 

Box. See Annealing box. Feed box. Signal 

box. Stuffing box. 
Box corners, machine for applying staying-strips 

to, M. F.Wilson 546,996 

Bracket. See Funnel holding bracket. Lever 

bracket. 
Brake. See Car brake. Electric brake. 

Brake beim. w. W. Atierbury 545,998 

Brake mechanism, fluid pres&ure. T. W. Evans.... 546,134 
Brass or other sheet metal, machine for cleaning 

or polishing sheet. J. M. Chatfleld 546.114 

Broom, Hardin & Watson 646,047 

Broom handle, detaciiable, M. E. Reilly 645.911 

Brush making machine, C. Behse 545,910 

Bulfing and whitening machines, I. Vaughn 546.263 

Bunsen burner. C. Seel 545.917 

Buoy, F. Richard M6,057 

Buo.v, bell, J. A. Fairbanks 546,135 

Burner. See Bunsen burner. 

Button, separable W. L. King 5(6.162 

Cableway dump attachment. A. M. Mullinlx 646.074 

Calipers, micrometer, F, F. Bills 546,094 

Can. See Milk can. Oil can. 

Can closing device, C. E. Pierce 546.078 

Can washing machine, L. Van Gilder 546,205 

Cans, machi ne for making and fitting tongues of 

key opening. J. Gould, Jr 546,146 

Cap, blasting, G. H. Sampson 546,030 

Car, J. h". Williams 645.929 

Car brake. A. W. Gabrio 545,954 

('ar buffer, street, G. A. Parment er 545,908 

Car coupling, Adams & Bidden 545,933 

Car coupling, T. Gaskins 546,144 

Car coupling, M. Walickl 545.925 

Car fender, J. Bow en 64.i.872 

Cargate, street. W.J. Hield 646,116 

Car protector guard, street. Sullivan & Bond 546.257 

Car sanding apparatus, J. H. Hollen 546.099 

Car speed regulator, electric, I. D. Aikin 516.062 

Car wheel, W. C. Pyott 546,248 

Cast hollow ware, machine for finishing, S. W. 

Challen 646,044 

Cement receptacle and scraper, combined liquid, 

J. W. Mix 646,073 

Chair. See Bath chair. 
Chopper. See Cotton chopper. 

Chuck, planer, G. W. Jordan 545,895 

Cigar lighter. W. A. Blodgett 545.871 

Cigarette machine, G. F. Carlie 5l6,063 

Clamp. See Paper holding clamp. Wire clamp. 

Clock, alarm. E. E. Katz 546,103 

Clock, electric alarm , W. Eist 546.016 

Cloth sharing or cropping machine, E. Gessner. ... 545,957 

Cloth stretching machine,u. E. Drown 646,092 

Clutch mechanism, T. Jotnston 645,894 

Combustion, method of and apparatus for pro- 
moting. B. F.Taylor 646.259 

Conductor and closed conduit therefor, flexible, 

L. Dion 546,005 

Conduits, manufacture of electric or other, E. L. 

Ransome 545.976 

Conveyer and assorter, Leary & Hostetter .546,166 

Corn cutter, W. P. L. Gentry 545,966 

Cotton chopperand cultivator, Ezell& George.... 545,880 

Cotton press. Nelson & Smith 646,242 

Coupling. See Car coupling. Pipe coupling. 

Thill coupling. 

Crate, egg, M. E. Hamilton 646.149 

Crate, folding, J. Wolff 545,930 

Cryptograph, G. Stromdal 646.036 

Cue trimmer, J.N. Mclntire 546,121 

Cuff holder, G. W. Way 645,927 

Cultivator. J. M. W. Long 546,020 

Cultivator or grain drill tooth, W. A. Van Brunt.. 546,987 

Cultivator weed cutter, P. W.Corcoran 545,945 

Culvert, W. S. Parker 646,245 

Ourlicg iron, J. 1>. Scb oonmaker 546.031 

Current wheel, W. Park 546.185 

Currycomb. Bacon & Finley 545,999 

Cutter. Bee Band cutter. Corn cutter. 

Damper, C. A. Daniels M5,947 

De ntal mouth glass. W. M. Sharp 546,195 

Dt e. See Metal drawing die 

Dishes, etc., device for carrying, F. P. West 546.208 

Distlliiug tar and refining turpeiitiue, apparatus 

for, K. Lofhjelm 546,018 

Door chain fastener, H. C.Jenkins 546,102 

Door fastener, C. P. Cooper 546.064 

Dough mixing machine, C. E. Oelmau 646,182 

Dovetailing machine, sash stile, D. A. Shollen- 

berger 646,253 

Draught attachment, J. E. Wolf 646.997 

Draught equalizer. J. F. Walborn 540,043 

Draw gear and bnfiing apparatus. G. Westing- 
Drill. See Electric 'dril'l.'''Mining'driii.'' Twist 

drill. 

Dye. blue black, Krecke&Rosenberg 546,070 

Dye, blue back disazo, Krecke & Rosen berg .546.068, 6441.(6^ 

Dye, brown yellow, C. L. Muller 546,177 

Dynamos, regulator for alternating current, B. 

VV. Kice, Jr 646.190 

Eaves trough hanger. J. E. Logan 546,019 

Kaves trough or gutter shield, J. M. Van Horn.... 646.042 
Egg boiling apparatus, automatic, J. R. Sprague.. 546.256 

Electric brake, W. Koeddiiig 546.120 

Electric brake. W. B. Potter 546,247 

Electric drill, C. S. Bradley 646,002 

Electrical cut-out, automatic, C. C. Erltzer 646,233 

Elevator. See Water elevator. 

Elevator, G. H. Beynulds 645,980 

Elevator safety device, G. H. Reynolds 545,981 

Engine. SeeGas engine. Multiple cylinder en- 
gine. Steam engine. 
Engine attachment, locomotive, W.J. Holman... 646,153 

Engine motor, traction, G. W. Lewis 645,962 

Engines, electric igniter for gas, F. S. Mead 546.238 

Envelope, C. Eelley 646,048 

Evaporator for hot air pipes, F. Wyman 546,212 

Extension table, B. L. Gale 546,097 

Extracting with volatile solvents, process oi and 

apparatus for, E. .Haertens 646.900 

Faucet soap holding attachment, Moulder & 

Hickman 645,906 

Feed box, W. E. Greathouse 546.010 

Fence post. W. H. Kimball 646.161 

Fence post.wirfe, W.J. Baker 546,000 

Fence slay, wire, L.Clark 546.046, 646.046 

If'ence stay, wire, A. French 546,230 

ience, wire, M. P. McNelly 545.970 

Fernery, hanging, A. Fitz-Gerald 546.952 

File, bill. F. W. Owen 646,244 

Filter, H.J. RIchter M6.082 

Fire alarm, automatic electric, C. D. Tisdale, 

646,261, 546,262 

Fire extinguisher, T. F. Handly 546,013 

Fira sprinkler, automatic. A. F. Carpenter 546.087 

Fireproof floor and ceiling, W. H. Brown 545,873 

Flah or mole trap, Langford & Washburn 646,960 

Flask. See Moulder's flask. 

Flourbolt. J A.McAnulty 646.241 

Flour bolt actuating mechanism, J. A. McAnulty. 546,240 

Fruit picker. J.J. .Mathis 646.237 

Funnel holder, I. M. Russell 545.915 

Funnel holding bracket, E. Keyer 546.081 

Fornace. Bee Boiler furnace. Hot air furnace. 



Furnace, A. E . Murray 

Furnace, combined plate, platinum, and sheet 
beating. J . Immel 

Furniture, revolving. W. D. Snyder 

Gage knife. S. F. Robbins 

Garment adjusting apparatus, L. H. Deaner 

Garment fastening, H. B. Walbridge 

Gas, apparatus for producing, L. Mond 

Gas engine, E. E. Butler 

Gas engine. White & Middleton 

Gas extractor for tank water, etc., E. Holthaus... 

Gas generator, M. L. Mery 

Gas generators, oil atomizing and carbureting 
apparatus for, O. N. Guldlin 

Gas, manufacturing, E. S. Hoyt 

Gas or electric light svstems. cut-off actuating 
mechanism for. F. VV. Cotton 

Gas, process of and apparatus for making, J- 
Piirvea 

Gas producers, grate for circular, L. Mond 

Gas regulator, W. C. Downward 

Gate. See Car gate. 

Gate, P. A. Bryant 

Gear cutting machine. A. Rosle 

Gear, variable speed friction. C. Seybold 

Generator. See Gas generator. Steam gene- 
rator. 

Generator. F. J. Furman 

Glass, apparatus for embedding wire hi, b\ 
Bhuman 

Glass polishing, machine. McEim & Wilson 

Glove fastening device, W. B. Murphy 

Gloves, manufacture of. J.Heinig 

Gold, extracting, B. C. Hinman 

Gold from its aqueous solutions, depositing, H. 
K. B. Davis 

Gold from ores, extracting. B.C. Hinman 

Gong, parliamentary, J. A. Cochrane 

Governor, W. H. Towie 

Grate, circulating water bar and shaking. J. Rea- 
gan 

Gun stock, C. A. Eiug 

Hairpin, E. Young 

Hanger. See Bali and socket banger. Eaves 
trough banger. Joist and wall banger. 

Harmonica. S.J esse Ison 

Harness pad hook. (.\ W. Sone 

Harrow, O. J. Child? 

Harrows, device for sharpening disk. P. A. Nel- 
son 

Hay and stock rack, combined. K. Jones 

Hay carrier, J. H. Burkholder 

Heel cup, W. E. Bearles 

Hinge, gate, J. T. LInsey et al 

Hitching post. S. H. Smith 

Tloisling and conveying apparatus. T. S. Miller... 

Holdback for vehicles, self-detachmg, W. T.Tay^ 
lor 

Hook. See Harness pad book. Snap hook. Tie 
book. 

Hook making machine, H. U. Palmer 546.052, 

Horse interfering pad, E. Ericsson 

Horseshoe, (i. truster 

Horseshoe, cushioned, H. H. Gibbs 

Horseshoe, detachable. L. C . Thorne 

Hot water furnace, J. V. Robbins 

Hub, CO. Metzler 

Hub attaching device, H. M Cromer 

Hub attaching device. C. Miller 

Hydrant, J. G. Murdock 

lue cream freezer. A. B. Oppy 

Ice cutting machine. G. E. Milliken 

Ice mac hine freezing plate. J . B. Wood 

Insulator, conductor, and conduit for electrical 
wires and cables, W. R. Hitchcock 

Iron and steel, process of and apparatus for 
manufacturing, T. d. Blair.' Jr 

Ironing table. J. VV. Pinner 

Jack. See Lasting jack. Lifting jack. 

Joist and wall hanger. V. E. Gregg 

Knife. See Gage Enife. 

Lamp holder, miners' safety. Smith & Ruff 

Lamp lid, alcohol, L. Wojidkow 

Lamp regulating device. R. L. Doran 

Land roller. C. J. Sh aw 

Lantern, camera, O. A. Eames 

Last for leveling machines, VV. E. Forster 

Lasting jack, C. F. I^m 

Lath, sheathing, T. H. Brown 

Leather marking machine. W. S. Soule 

Leather stretching machine. Cook & Houston — 

Lever bracket, uncoupling, C. L. Sullivan 

Lifting jack, G.C. Rue 

Linotype machine, A. D. Pentz 

Loading apparatus. Clancy & Crosley 

Lock. See Bicycle lock. Elefrigeratorlock. 3ash 
lock. 

Lock, B. D. S. Tyler 

Locomotive, electric, E. VV. Rice. Jr 

Log carriage cushion, F. O. Kilgore 

Lubricator. T. F. Timby 

Magnets, manufacturing electro, H. P. Brown — 

Mail bag catcher. H. Albert 

Manhole cover. Hickey & Norris 

Marklngkit. C.W.Dodge 

Match igniting safe and cigar cutter, combined, 
J. F. Zimmerman 

Mechanical movement, C. Friederich 

Metal bars, apparatus fgr piling, J. Kennedy 

Metal drawing die. G. E. 'Thackray 

Metal tubes, apparatus for making, Friedrich & 
Schulte 

Meter prepayment attachment, H. W.iWllliams.. 

Mica grinding mill. J. G. Skelton 

Milk can. T. W. Forster 

Mill. See Mica grinding mill. 

Mineral concentrating or separating machine, C. 
B. Barling 

Mining drill, J. E. Hart 

Mitten. A. B. Burpee 

Mould, E. L. Ransome 

Moulder's flask. J . Barker 

Mop wringer. C. VVilson 

Motor. See Engine motor. Steam motor. 

Mower cutter bar. lawn, W. C. Allen 

Mowing machine. E. G. Staude 

Multiple cylinder engine. O. Vezin 545,988 to 

Music sheet for mechanical instruments, P. 
Ehrlich 

Muskand making same, artificial, A. Biscbler 

Necktie retainer. B.S. Bushnell 

Net frame, collapsible landing, A. F. & W. Mels- 
selbach 

Note plates or note barrels, mach ine for punch- 
ing, p. Kennedy 

Nut lock, J. M. Martin, Jr 

Nut lock. H. V. Padfieid 

N ut lock and rail joint, J. P. Warner 

Octave coupler. H. W. Hakes 

Oil can, A. C. Smith 

Ordnance breech mechanism. C. G. Mellstrom — 

Overshoe retainer for felt boots, J.Craven 

Oyster dredge, M. Nielsen 

Pad. See Horse interfering pad. 

Painting machine, wheel, M. Arbuckle 

Paper, circulars, etc.. device for distributing, J. 
T. Hoyt 

Paper holding clamp, M. B. Sehnauder 

Paper vessel and making same. W. W. McEwan. . 

Pattern, adjustable. C. W. Snyder 

Pea shelling machine, J. H. Bmpson 

Photographlcshutter. S. Slayton 

Piano fail hoard, M. Waldecker.... 

Picker. See Fruit picker. 

Picture frame, C. P. Herbert 

Pipe coupling, W. Curlett 

Pipe coupling, lead, E. W. Whltmore 

Pipe wrench. S. M. Fried e 

Plant support, N. Leonard 

Planter, corn. W. H. Freeman 

Planter, seed, H. A. Bacon 

Pneumatic tool, J. G. Carlinet 

Pole for telegraph or other purposes, tubular. R. 
Mannesmann 

Post. See Pence post. H itching post. 

Power transmit ter. D. S. Regan 

Power trnnsmittiiigdevice, E. A. Sperry 

Press. See Cotton press. 

Printing in colors, method of and apparatus for, 
T. W. Morn son 

Printing press and folding mechanism, J. L. Firm 

Propelling an steeri ng steam boats, 1'. Evans 

Pump, centrifugal. H. C Behr 

Pumps, compensating mechanism for direct-act- 
ing steam, J. P. Frizeli 

Puzzle and toy, combined, F. J. Mantel 

Rack. See Hay and stock rack. 

Rail bond, R. A. Baldwin 

Railway, closed conduit electric, J. M. Deal 

Railway crossing, T. C. Du Pont 

Railway, electric, W. M. Schiesiiiger 

Railway spike, O. Z. t:outant 

Railway switch, automatic, W. .1. IMcFarland 

Railway switch, electric. R. A.Baldwin 

Railway system, electric. H. A. Fry 

Railway track cleaner, street. W. H. Welton 

Rat trap. W. H. Sallee 

I Recorder. See Time recorder. 

Refrigerator. E. A. &C. P. Cornillle... 

Refrigerator luck, G. Ganderton et al 

Refuse destructor. E. L ttansome 

Rein holder. E. D. Weob 

Rendering apparatus, E. Holthaus 

Ribbon feed reversing mechanism, C. E. Johnson 

Roller. See Land roller. 



546,178 

.^.100 
.64fia85 
546.068 
546.132 
546,991 
646,(I4'.> 
646,110 
545,995 
546,393 
546,175 

546,011 
646,1114 



645,973 
546,050 
546,131 

545,942 
516.913 
546,060 



646,886 

546,196 
546,025 
546.906 
646.150 
545,690 



.546.113 
545,891 
646,111 
540,040 



546,979 
545JJ'.I8 
546. 1U9 



646.157 
646,034 
64li,224 

516.017 
616,158 
516,943 
546,083 
54i;,234 
645,984 
546,239 

646,061 



.546,053 
546.879 
54ls227 
546,145 
546.2n;l 
5(5.912 
646.072 
546.946 
546.176 
546.076 
546.243 
.646,283 
546,085 



546,232 

545,937 
646,971 

5(6,147 

54.5.918 
64I,'.10S 
516.282 
646.194 
516,093 
54.5,KS1 
546,1RS 
646.221 
51l).919 
546.089 
546.201 
645,914 
546,064 
546,068 



646.286 
646.191 
.546,118 
545.986 
546,220 
5K;,214 
545,889 
515,949 



646,932 
645,883 
546,159 
646,202 

546,953 
546.265 
546,197 
546,140 



546,001 
546,098 
545,875 
,545,974 
546,218 
646,209 

545,934 
546,200 
645,990 

546,133 
546,086 
545,876 

546,023 

646,896 
546,173 
546,184 
5(6.107 
545.888 
546.254 
.545,902 
o46,mb 
546.181 

546,216 

546,154 
646,192 
646,179 
646,199 
546,095 
646,198 
545,926 

516.151 

545.877 
645.928 
646,142 
546,167 
546,141 

545,8irr 

646,223 

546,901 

646,249 
546,920 



546,024 
5)i>.l:»i 
.545,950 
546,219 

546.09a 
516,171 

515.S69 
.'146.130 
.')46.229 
.546.059 
546,269 
516.1151 
545,870 
5(11143 
545,993 
646,250 



Ruling machine, paper, G. L.Geisler. , 
8aek.E. H. Lobdell. 



546.112 
545,955 
.546,975 
.546,084 
545,,>«I2 
546,067 

. 545,886 
. 646,163 



Sash holder, c. W. & C.S.Pierce 

Sash lock and ventilator, combined, D. D. 
Stewart 

Sawmill carriage offsetting mechanism, E. E. 
Thomas 

Sawmill carriages, head block for, J. Noonan 

Scarf pin g uard, A. Wilken 

Seed delinter. cot r on. J J.Faulkner 546.270 to 

Separating machine. O. M. Morse 

Separator. D. Sewell 

Sewing machine. C. Friederich 

Sewing machine, J. Vannette 

sharpener, shears or scissors, A. H. Hall 

Ship cleaning apparatus. E. T. Thomas 

tbovel. See Steam sliovel. 

Shutter fastener. O. Knight 

Shuttle threader. .1. E. Dolber 

Sign, advertising, J. H. Kelly 

Signal box. N. H. Suren .546,036. 

Signal transmitter, Davis & Christy 

Signaling apparatus, electric. G. K. Miller 

Signaling apparatus, fog. King & Boutllier 

Signaling, electric, G. E. Miller 

Silo, W. A. Van Deusen 

Smoke box. C. v. Fleetwood 

Smoke preventer, W. R. Mills 

Snap hook. L. M. Cook 

Snap hook, E. Manes 

Sole leveling machine. Wlnkley & Phillips 

Spark arrester, K. C. R. Huuiphries 

Spinning and twisting machine spindles, ball 
bearing for. E. Maertens 

Spoke fastener for wheels, C. L. Schwarz 

Sprinkler. See Fire sprinkler. 

Stamp mill stamp stem guide, ('. A. Fargo 

Stand. See Umbrella locking stand. 

Steam engine. T. Ballew 

Steam engine, W. A. Pitt 

Steam generator, KUeht & Thode 

Steam generator. B. Makin.Jr 

Steam motor, rotary, R. Pen nay 

Steam shovel and drettee. J. C. Brlndle 

Sterilizing and purifying liquids, apparatus for, 
L. P. King 

Stone lintel and sill, artificial. Fry & Fisher 

Stool, L. E. Bauer 

Stopper. See Bottle stopper. 

stove. L. \utz 

Stove grate. G. L. Farwell 

Stringed inistruments. key attachment for, J. H. 
Ling 

Stuffing box for rotary shafts, P. S. Schmaltz 

Subway construction, E. L. Ransome 

Sugar in barrels, disintegrating tool for, J. Den- 
nisoii 

Surgical table, W. T. Lnther 

Switch. See Railway switch. 

Switch and signal apparatus, A. E. Mansfield 

Syrlni-e, J. R. Hall. Jr 

Table. See Extension table. Ironing table. Sur- 
gical table. 

Tacking machine, hand. A. Ii\ Preston 

Tapping machine. H. Mueller 

Teapot and strainer, P. W. Bentall 

'i'elegraph receiver, Briggs & Patterson 

Telephone, R. C. Parker 

Telephone apparatus. Stromberg& Carlson 

Telephone exchange apparatus, A. Stromberg 
et al 

Thill coupling, P. Broadbooks 

Thill coupling, C. P. Buchannan 

Thill coupling. W. E. Ferguson 

Thrashing machine grain separator. J. Z. Perron. 

Thread holder, skein, W. C. Schroeder 

Thread package. B. L. Armstrong 

I'hread package. W. C. Schroeder 

'I'le hook. I). F. Weiss 

Time recoider. workman's. W. L. Bundy 

Tire bolts, combined clamp and wrench for, W. 
-McCoy 

Tongs, pipe, A. W. Ingelson 

Torpedoes on rails, apparatus for placing. Pear- 
sail &Peabodv 7. 

Toy, W. A. Hoffmann 

Toy. It. Luekenbach... . 

Trap. See Fish or mole trap. Rat trap. 

Trousers fastener, R. Lr Zaretzky 

TrucK, house moving, M. Davis 

Truck, store, A, S. Hitchings 

Tub chamfering and crozing machine. Hummel & 
Morse 

Tunnels, lining. E. L. Ransome 

Turning irregular forms, machine for, J. E. Elm- 
ball 

Twine holder, Putnam & Hooker 

Twist drill, O. Tyberg 

Typewriting machine, B. A. Ford 

Umbrella lodtiui; stand, H. Pronefieldet al 

Valve gear, steam engine, W. A. Pitt 

Valve seat, R. T. Crane 

Valve stop. J. M. Reese 

Vegetable cutting machine. S.J. Smith 

Velocipede, marine. L. V. Moulton 

Voting machine. J. McTammany 

Water by compressed air, elevating, S. W. Titus.. 

Watercourses, retardlLg t he flow of subterran- 
ean, S. VV. Titus 

Water elevator, compressed air. S. VV. Titus 

Wax and making same, grafting. S. M. Brooks — 

Wax. grafting. S. M. Brooks 

Weather strip. J. M. March 

Well tube strainer, S. W. Titus 

Wells, bailer for oil or like, J. B. Braden 

Wells, tube or pipe stopper forartesian or driven. 
J. P. Suverkrop 

Wheel. See Car wheel. Current wheel. 

Whistle, bicycle, E. S. Piper 

Wire clamp. A. A. Armstrong 

Wire fabric, woven. M. B. Lloyd 

Wood joint fastener. J. N. Hieronymus 

Wool, process of and apparatus for removing 
fatty matters from. E . Maertens 

Wrapping machine. C. It. SchilllDg 

Wrench. See Pipe wrench. 

Wrench. E. Champane 

Wrench, J. F'ord 

Wringer. See Mop wringer. 

Zither, metalophone, F. Menzenhauer 



646,256 

546,124 
645.907 
546.210 

11.607 
646,252 
64Sl8S2 
546,924 
546,012 
646,923 

546,164 
546,006 
646,285 
.546,037 
646,328 
545,903 
546.163 
546.904 
546.204 
546,137 
545.967 
546.226 
646,966 
646,211 
546.156 

546,022 
546.916 

546,284 

546.266 
646.065 
546.119 
546.170 
.546.080 
645.939 

546.015 
545,884 
646,120 

646.026 
545.951 

546,963 
546,106 
645,977 

546,878 
546,286 

546,172 
546,148 



546,909 
646.968 
545.936 



TWiiperttBCTncntft. 



546.027 
646,922 



546.921 



646,874 
646,008 
546,246 
546,251 
646,127 
546.123 
615.992 
546,222 

545,969 
546,101 

546.028 
546,958 
546,021 

546,213 
546,091 
646,117 

546.155 
645,iR8 

546,160 
546,187 
546,0(1 
646,138 
646,231 
546,056 
6(6,066 
546,189 
545,983 
546,105 
546,076 
546,126 

546,126 
546,038 
645.940 
646,941 
546,236 
646,039 
546,287 

546,258 

546,122 
546,217 
646,964 
546,162 

545,899 
546,193 

545,944 
546,139 



DESIGNS. 

Can bodv.oil. M. L. Sperry 

Carpet. J. B. Neil 

Carpet. A .\L Rose 

Carpet. E. G. Sauer 

Chocolate cake. L. Runkel 

Clip, J. Devlin 

Corn, holder for ears of, A. CaJleson. , 

Hook. J. C. Covert 

Paper weight. M. Dike 

Razor handle. C. H. Thurber 

Scouring box, H. N. & F. Clausen 

Shoe. L. Hill 

Shoe tip. G. Kinner 

spoon, C. A. Gooding 

Spoon. P. W. Smith 

Stove, J. L. Gohellle 

Washstand bracket, W. H. Graham.. 



.24.676. 
..24,673. 



24.670 
24.676 
24.674 
24.672 
24,658 
24,663 
24.668 
24.664 
24,662 
24.661 
24,669 
24,666 
24,667 
24,669 
24,660 
24,671 



TRADK MARKS. 

Bicycle .ilgnals. P. E. Matthes 

Bicycles, R.H.Macy & Company 

Boots and shoes. 1. Prouty & Company 

Canned tomatoes. C. E. Speakman 

Cement. Portland. Dumon & Company 

Chimneys, lantern globes, and reflectors. Gill 

Brothers & Company 

Chocolate, cocoa, and preparations thereof, H. 

L.Pierce 27,056, 

Corks. J. M. .Maris & Company 

Cream of petroleum for the toilet. A. P. Stevens.. 
Medicine for indigestion and similar diseases, 

proprietary, National Pharmacy Company 

Milk, condensed, Mohawk Condensed Alilk Com- 
pany 

Pens, writing, A. L. Salomon 

Pencils, lead. Firm ot Eberbard Faher 

Perfunier.v, A. F. Haddad 

Polishing compound for metal goods, Lubszynskl 

& t'ompaiiy 

Remedy for catarrh, J. R. Smith 

Remedy for stomach, liver and bowel troubles, 

Kllngbell, Bartelt & Schroter 

Specific for rheumatism, L. A. Browne 

Tin or lead foil, Johnston Tin Foil and Metal 

Company 

Tobacco for smoking and chewing, every form of. 

A. H. MotleyCompany 27.045 to 

Tobacco, plug chewing, C.J. Searles 

Tonic, an effervescing powder to be used as a, 

Myers & Company 



27,064 
27,065 
27,041 

27,058 
27,062 

27,063 

27,057 
27,060 
27,053 

27,049 

27,055 
27.043 
27,042 
27,054 

27,061 
27,048 

27,050 
27.051 

27.059 

27,047 
27,044 

27,062 



OllDINARY RATES. 

Inplflp Pnge. pncki iimerclon - - 7*7 centn n line 
lt?>r.i.- I'll!?,., piirii iiiMprtinn > - > - $1.00 n line 

tW For some classes of AdvertisementSt Special and 
Higher rates are required. 

The above ai'e charges per agate line — about eight 
words per line. This notice shows the width of tbe line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, bv measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as earlv as Thursda; 
morning to appear In the fnlinwlng week's Issue. 
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OOD 01 PIETflL WORKERS 

-without steam, power can save 
time and inoney by using our 

FootaqdHaiiilPoweilllacliiiien) 

SEND FOB CATALOGUES— 

X— Wood-working Machinery. 
B— Lathes, etc. 
SERECA FALLS MFG. COMFAKT, 

695 Water St, Seneca Falls, N. Y. 



AMERICAN PATENTS.— AN INTER- 

esting and valuable table showinu the number of patents 
granted for the various subjects upon which petitions 
have been filed from the beginning down to December 
31. 1894. Contained in scientific Auekican Sip- 
PI.EMKNT, No. 100-i. Price 10 cents. To be had al 
this office and from all newsdealers. 



.POWER 3c FOOT SHAPERS.PLANERS. DRILLS, 

l_ M nr fcj F c MACHINE SHOP outf its, tools 

^■#* ■ n^O» AND SUPPLIES. CATALOGUE. TREL 
SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNAT 1.0. 



THE SHIPMAN ENGINE MFG. CO. 

ENGINEERS. Rochester, N.Y. machinists. 

May Have Something of Interest to You. 
Sbipman Oil Burning Stationary and Marine Enfrines, 
Automatic Pumping Outfits, Bngines, Boilers, Marsh 
Steam Pumps, Crude Oil Burners, CliflFord Smoke Con- 
sumers, Empire Boiler Oil Injectors, Vulcan Instanta- 
neous Water Heaters, Blaclismitb Drills, Lathes, and 
Scroll Saws. MALI' A PHOSI'HOK TIN— THE 
I'HOf^PHOK KUONZK AL.LOY. 

l^ Printed matter on above for the asking. 



►PECIALTIES & NOVELTIES-PATEWTED 
[ARTICLES -SMALL OR riNEl MACHINERY. 
St'^Afl'To'i^'^yn OTTO KONIGSLOW ] 
^ flfX^\>l~-49 MICHIGAN ST. CLEVELAND, 0.\ 



Sl.?.f V.Vv?;;V'V<V " INVENTORS. 

Experimental work of every description. Automatic 

machinery deslsned and built. I^ Send for circular. 

MALTBlf MCG. CO., Brooklyn, N. T. 

FOOT POWER LATHES 

For ElectHcal and Ex- 
perimental ^york. 
For Gunsnntlis & Tool 
Makera. For General 
Machine Shop Work. 
High Grade Tools; 
_, , elegant in design, su- 

periorln construction. The best foot power 
lathes made, and quality considered, tlie 
cheapest. Sf nd for ciWHoijue and prices. 
W. F. & JOHN BARNES Co., 1999 Ruby St.. Rockford, III. 




inCAC nEVbl.OPEI). Absolute secrecy. Send 

I U b n V for particulars. Advice and suggestions free. 
Correspondence and sample orders solicited. 26 years 
In business. Giii'daiii & Son. 9S John St., New York, 





ore often nearly ruined by using a grind- 
stone not adapted to the work. Our 
quarries produce a large variety of grits 
suitable for grinding any tool. 

B^~ May we send you our Catalogue, 
v'htch iviU give you some information ? 
GR..4FTON !*TONE COMI'.4NV, 
No. 80 River Street, Grafton. Ohio> 

RELATION BETWEEN THE MOVE- 

mentB of the Eyes and the Movements of the Head.— 
By A. Crum Brown, M.D. An interesting discussion of 
the cause of the prompt and wonderfully accurate com- 
pensatory movement of the eyeballs. With one illus- 
tion. Contained In Scientific American Supple- 
ment, No. HVZl, Price 10 cents. To be had at this 
office und from all newsdeiilers. 

~~ VANDUZEN^;iV"PUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 

Always in Order, never Clogs nor 
freezes. Every Pump Onaranteed. 

— lO SIZES. 

200 to 12000 Gallons per Hour. 
Cost 91 to $75 each. Address 

THE E. W. VANDUZEN CO., 

102 to 108 E. SeMOd St., Cincinnati, 0. 

Department of 

Science and Technology. 

Instruction by means of laboratory and class-room 
practice In Drawing and Machine Design, Algebra, 
Geometry, Physics, Chemistry, Electrical Construction, 
Steam, Strength of Materials, Mechanism, Carpentry, 
Machine Work, Plumbing, Painting. 

Pall Term ISeginH September 33. 
For application blanks and other information, add ess 

F. B. PRAl'T. Secretary, 
Pratt Institute, Brooklyn, N. Y. 

EMPIRE 

• BOILER CLEANER • 

COMPOUND 

We Don't OtI'er tirntiiUieH.but our 

Circular will give you the informatloD 

that will enable you to rSave Time, 

Trouble nncl Money. Tried,ap- 

proved, and being used by the Largest 
Jtallways and Factories vn the East. 

office: 
Kemble Bldg.,1 9 Whitehall St., N.Y. 

THE SANDBLAST PROCESS.— BY J. J. 

Holtziipffel. A full description of this interesting pro- 
cess and of the apparittus employed; witli a discussirm 
of its capabilities and present and future applications. 
With 8 illustratifina. (Dntained in Sciextipic Amer- 
ican Supplbment, No. 1010. Price lOeents. To be 
hud jit this oflfice und from nil newsdealers. 




A priiiipil r»nv of the specification and drawing ol 
any patent in the foregoing list. or any patent in print 
issued since 18fi3, will be furnished from this office for 
2a cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New Yorli. 

Cunndiiin nnrenlH maynow beobtained by the in- 
ventors for any of the inventions named in the fore- 
aninc list, provided they are simple, at acost of $40 each. 
If complicated the cost will be a little mora. For full 
mstructiong address Munn 6l Co., 361 Broadway. New 
1l ork. Other foreign patents may also be obtaioed. 



0" st- iO'o f=r 



PJ3REAKEBS 

; GREATER C/iPACITKUS/NC LESS 
:^ I POWER THAN ANt'OnCR ON EARTH 



re 550 E-LSTON AVE CHICAGO. 



UVDUflTICM My original method $2. 100 pp. pam- 
n 1 r n U I I O in phlet lOo. one on Personal Magnet- 
ism iOa Dr. AndersoD, S A 7, Masonic Temple, Chicaea 
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FouniUd b y Mathew Carey* 1785. 

HENRY CAREY BAIRD & CO. 

Industrial Publishers, Bouesellers & Importers 
810 Walnut r?r.. Philadelphia. Pa.. U.S». .\. 
tW Our New aud Revised Catalogue of Practical and 
Scientiflc Books. 90 pages, 8vo, and our other Cata^OEues 
aDd Circulars, the wbole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will f umlsh bis 
address. 



Now ready. Plate and India paper (Sheet Demy). 

The Cathedrals of England and Wales. 

Librarv Edition (limited to 250 copies), containing 62 
Plates (views and Plans), with descriptive letterpress, 
republished from The Builder, revised and partly re- 
written. Unbound (in portfolio), 3i. ISs 6d., American 
price, ¥29.40; bound (whole buckram), il. 4s., American 
price, 133.60. "The drawings are certainly very beauti- 
ful."— The rimes. " A very attractive publication."— 
Morning Post. " A noble volume."— PaU Malt Gazette. 
"A most interesting and useful work "—Guardian. 
Address Publisher of The Builder, 46 Catherine Street, 
London, W. C, England. 



ALCO 




VAPOR LAUNCH. 

Engine and helm controlled 
from bow. Latest Improved and 
only 12 to 1 motor now ready for 
the market. 18 to 40 ft. launches 
2, 3, 5 and 7 h. p. No licensed en- 
gineer or pilot required. Speed 
and safety guaranteed. No dan- 
gerous naphtha or gasoline used. 



Marine Vapor Kiieine Co.. Jersey City. N. J. 



THE MASK AND FALSE NOSE IN- 

diistry.— Full details of the method of manufacturing 
false noses and fiilse tnce» in Paris. With 4 illustrations. 
Contnined in Scientific American Supplement. No. 
1008. Price 10 cents. To be had at this office and from 
all newsdealers. 



GASOLINE 






ENGINES. 




M]g to 75 horse power. For PrcpelUQE Boats o| all kinds. 
Cneapest Fuel, Absolute Safety, No liicensed Bnelneer, 

Simple Construction, Hundreds in Successful Use. 
S^~ Write for illustrated catalogue. 

(;i,(IBI': GAS KMilSE CO.. 
Merlon Avenue &49tb Street. Fhiladelphta, Fa. 



Low Rates to 
Chattanooga and 
Knoxville. 

On account of Sons of Veterans Batttlefleld Encamp- 
ment. Enozville, Tenn., and dedication of Chicka- 
mauga National Military Park, the B. & O. B.B. Co. 
will sell ezc sion tickets from all stations on its lines 
east of the Ohio river, to Knoxville, Tenn., for aU 
trains September 12th to 15th, inclusive, and to Chatta- 
nooga, Tenn., September 15th to 18th, inclusive, valid 
for return passage until October 6th, Inclusive. 

The rate from New York to Knoxville will be $18.83, 
and to Chattanooga |i21.S5, and correspondingly low 
rates from other stations. 

For f rther Information, call on or address nearest 
Ticket Agent, B. & O. B.R. 



FARIES TUBE CLEANER 



BUY THEM OF YOUR DEALER OR OF US. 

FARIELS M'F'G CO., ^-^^S--^ 

1054 E: Hermmer St., DECATUR, ill. 



Bl • Q 1 1 1 D U I n C f or use in tbe arts, EiUing Insects 
I OULrniUC in Grain, EUllDK Burrowing Au- 
nc nADDnU imals, etc. Manufactured by 
Ur UllKDUN E. U. TAV 1,0 II, Cleveland, Ohio 



NOW READY I 

Seventeenth Edition of 

Experimental Science 




KEVtSED AN1> ENLARGED. 
liJO Pages and 110 aiuperb Outs added. 

JuRt the thing for a holiday present for any man, 
woman.ntudent, teacher, or anvone interested in science. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anortboscope, together 
with other new and interestine Optical Illusions, the 
Optical Projection of Opaque Objects, new exoeriments 
In Projection, Iridescent Glass, some points in Photo- 
graphy, including Hand Cameras, Cane Cameras, etc.; 
Systems of Electrical Distribution, Electrical Ore Find- 
er, {Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien- 
tiflc readers 

840 pages. T82 fine cuts, suhstantiallv and beautifully 

bound. Price in cloth, by mail. 94. Half morocco, S 5. 

%W:iend }or illustrated circular, 

MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 

3V1 BUOAUWAV. NEW YOKK.. 



Hand Forged 
Blades. 

Razor Steel, warranted. For 
high-class trade, not for ** bar- 
gain counters." 

This Knife will take an edge 
and keep It. It Is strong, yet 




, ^__,^_-_, rith 2 blades: ivory, Tftc.; 

pearl. $1. With 3 blades: ivory $1; pearl, $1.25. Our strong 2 
* ' jack knife is 50c. {7~ Send for illustrated 80-page free list 
How to Use a Razor." Deal direct and save two profits. 



MAHER dc OROSH, 

40 A Street, TOLEDO, OHIO 



BUY 
TELEPHONES 

Thar iti-i* itoimI— nut *'cheap ihincpt.** The difler- 
ence In cost is little. We guarantee our apparatus and 
guarantee our customers against loss by patent suits. 
Our guarantee andinstruments are Ufki'll <ii(>01>. 
WESTERN TELEPHONE CONSTRUCTION CO., 
140 Monadnock Block, Chicago. 
Largest ManvSacturers of Telephones in the Uniied States 



Telephones 

Sold outright. Cannot get out of order. 
Guaranteed free from iiijringeinent. 
Suitable for exchanges or private plants. 
B^" Send for Testim')niats and Prices. 
Some good territory left for reliable agents. 
Mason Telephone Co.. Richmond. Va. 



Draughting 
Instruments 



EstabliBhed In 1848. 
And Supplies for 
Architects, 

Engineers, and 
Draughtsmen. 
B^ New Catalogitefree. 



FROST & ADAMS CO., 
39 Cornhill, Boston, Mass. 



ARMSTRONG'S 




»PIPE»THREADING 

— AXI>— 

GUTTING-OFF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters' Tools. Hinged Pipe Vises, 
Pipe Cutters. Stncks and Dies 
universullu achnnwledtjed to be 
THE BEST. t^Send for catalog^ 
AriiiHtronif Mfe* Co., 

Hrideeport* Conn. 
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Messrs. Munn & Co, Solicitors 
of Patents, have bad nearly fifty 
years' continuous experience. Any 
one may quickly aecertain, free, 
whether an invention probably Is 

Patentable by writingto Munn & Co. 
ommunicationij strictly conflden. 
tial. A handbook of patents and 
how to obtain them sent free. 

PATENTS 

taken through Munn & Co. receive 
special notice in the Scientific AnuT' 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
IS a year. Specimen copies free. 
Address MUNN & CO.. 

'"[ Broaaway. 
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Tmnrnva Yniir ^ou can successfully study at 
1111(11 uvc luui your home, under our direction, 
SDa.re Time I'reehana and Mechanical Draw- 

J^iai c 1 line . . , Perspective, Lettering, and 
Mathematics. Send for information. Free. 
Penn Correspondence Institute, Phlla., Pa. Box liSI, 



TYPE WHEELS. MODELB L EXPERIMENTAL WORK.BMMi.R«KHIICRV 
H0VELTIE8 fc ETC. HEW TOHK STEtWIL WORKS WO HA..AU BT H.V. 



PomLATHESi^TOOLS 

Send 10 eto. Ibr 284 pace Book to 

J. M. WATRGUS, Cincinnati, 0. 



UnUPI TICfi T)'3rte Novelty Co., Ltd., New Or- 

nuVbk I IbOi leans, La., buy and sell Patented 
Novelties. Correspondence with manufacturers and 



dealers solicited. 




Volts 1.25 
Amps. 2.00 
8izel]-16"i2S-4" 

The C'Al'O-FAKAD Is the smallest Battery of its 
power ever made. Requires neither care nor attention. 
Kot affected by cliviate. Always ready, and mails under 
a 2c. stamp. Price. ¥1.13 each, by mall. 
JAS. J. PEARSON, 27 Thames Street, Now York, U. S. A. 



Agents 
wnnleri 
OTerywh' 




SYLPH CYCLES iX^v 

Handsomest; highest grade, 
■" fastest, 16 to 2^ lb». ntyh- 
est Award fVorld's £hir. 
^Overland Cycles, all 
sizes»$10 to$75. Othersei5 
up. Cata. free. Estab.i86i. 
Iloufiet Hazard Ai Co., 
^frs., le « St., Peoria, HI. 



CONTRACTS WANTED. 

To manufacture Hardware Specialties, Pat'd Novelties 
and Sheet Metal Stamping. Lang Mfg. Co., Racine, Wis. 




WOODEN TANKS. 

For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 

W. K. CIAl.nWEI.I. CO.. 

1217 E . Main Street, Louisville. Ky. 



/IADUCTe< 

BALTIIVIORE^ 

HOWARDaGERMAN ST'S. 



ANUFACTUREl 



m^sems^m 



PAT. 
MAY 1 - ai 
DEIC 2h- 94 
JAN 1 - 96 



[ARM REST BELLS . 
JDIST. MESSENGER BOXES 




PATENTED. 



s:^" 5 1 78 ..^ 
TELEPHONE ARM RESTS 

Sold ill four weekit. 
A successful invention. Highly recom- 
mended by Telephone Companies. Easily 
adjusted to any 'Phcne. If you have a 
'Phone, order an Arm Rest; solid braes, 
nickel [dated. Only Sl.iiO each: delivered 
CD receipt of price, charges paid. 
The American Telephone Arm Rest Co. 
211 & 213 E. Randolph St., Chicago. 
iW AGENT8 WANTED. 



LIGHT Amy ELECTRIFICATION.-BY 

Oliver J. Lodge. Thefundiimental facts ot u new branch 
of physics, tlie subject of phuto-electric action, the in- 
fluence of illumination upon electrified surfaces. Con- 
tained in SCIKNTIt'lC AMERICAN SUPPLEMENT, NO. 

1 016. Price 10 cents. To be had at this office and from 
all newsdealers. 



HELLO, CENTRAL! 

Do you use telephones? [f so. we can »Etve 
you Just what you want. Our specialty is Blake 
lYansmitters. There is a •' best " in everything, 
and ours are the best. We supply complete 
telephones or all or any of the parts to construct 
a telephone. Write for illustrated catalogue. 
' PHCENIX INTERIOR TELEPHONE CO., 

131 Liberty St., New fork. 



FIRE BRICK 

■ «»- Send fm 



FOR ALL 
PURPOSES. 



jy Send for Prices and Catalogue. 
BROOKLYN FIRE BRICK WORKS. 
88 Vail Dyke Street, BROOKLYN, N. Y. 
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Durable — Easily Applied. 

I'bis roofing is manufactured 
from natural Trinidad a&pbalt 
materials, ana will not dry up 
and become brittle under ex- 
posure to tbe weather as coal- 
: roofinfcs do. iW Send for 
freeaampleof roof 12 years old, 
with circiUar and price list to 
WARREN CHEMICAL 

&. niFU. CO.. 

83 Fulton Street, 

Neiv York. V. S. A. 



FUNCTIONS OF THE HAIRS OF 

Plants.— By J. Pentland-Smith, iM.A., B.Sc. A consider- 
Htion of the uses ot plant, hairs and of their influence 
upon the distribution of the plants that bear them. 
With 9 illustrations. Contained in Scientific Amek- 
ICAN SUPPLKMENT, No. 1019. Price 10 cents. 'Vo be 
had at this office and from all newsdealers. 




2 Horse Power Motor, or 
20 Light Dynamo, m payments 

of $5 per month. Other sizes. 

Hobart Electric Mfg. Co., Middletown, 0. 



Wire Bending and Forming 

or Machines and Tools Cor same. Send sample for 
estimate. Prices right. 

li. B. HITCHCOCK, Watertown, Conn. 



ARMS & LEGS 

WITH RUBBER HANDS & FEET. 
The Most Natural, Comfortable and 

Durable. Over 16,000 in use. 
New Patents and Important Improve- 
ment. U. S. Gov't Manufacturer. 
' Illustrated book of 430 pages and for- 
mula for measuring sent free. 
^ See illustrated article in Sci. Am. 
of August 3, 1895. 

A. MARKS, 70t Broadway, NEW YORK CITY. 




ICE 



MACHINES. CnrllHB EnirlneH. lirpwerR' 
mill Ittilller^* i>inchiiiery. THE VILTER 
MFC. Co., 899 Clinton Street, Milwaukee, Wis. 



STATISTICS OF THE UNITED STATES. 

—Abstract of a work by Mr. Henry Gannett, giviuR some 
remarlcitbieand little known facts that tell of thefrrowth, 
the present condition and the resources of the United 
States Contained In Sciuntific Ambuican Sui'plk- 
MENT. No. I oil. Price 10 cents. 1\> be bad at this 
office and from all newsdealers. 




THE "ROUND BOX" 
TYPEWRITER RIBBONS 

M. & M. CARBON PAPERS. 
Give perfect satisfaction when 
others fall. Used by nearly all United 
States Government Departments. 
Samples BYee upon application. 
MITTAG & VOIAS^.lt, 

Manufacturers for tbe Trade, 
Cor. Park i E.E. ATM., ?ark Bidee, U. J. 



THE ORNAMENTAL IRON INDUS- 

try.— Description of the niettiod of manufacturinf? 
wrought iron into ornamental and artistic forms, With 
9 illustrations. Contained in Scientific American 
SUPPLEMENT. No. I0'.20. Price 10 cents. To be had 
at this office and from all newsdealers. 
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J^'A/LIS 



The Double Acting Bame open tbe Talves as 
well as shut them oflf with the power of tbe 
water. No stopping. 

C. & A. HODGK1N8 CO., Marlboro, N.H. 



nrir^ESs & head noises cured 

I IL It Lbynty luvisIbleTubular Ear Cuahioas. Wlilapers liesrd. 
Ijr Ur^f'i^i'ftotedto help more c&Bes than all sittiilar devicea 
■'■■■ ■■ comhtned. H«lp earnasKlasBesdoeyps. Sotdbyrnpp 
F. Hiscox only, S53 Br'dway, N. V. Seud for book oE pruofy f K EL 




^^^DEAFNESS 

and HEAD NOISES relieved by using 

Wilson's Common Sense Ear Drums. 

New scientific invention, entirely different 
in construction from all other devices. Assist the deaf 
when all other devices fail, and where medical sicill has 
(riven no relief. Safe, comfortable, ana invisible ; no 
wire or string attachment v' rite for pamphlet. 
WII.SdN KAIt UKliVI M\NUK«. CO, 

Louisville Trust Co. Building, Louisville. Ky- 

$W Mention this pnper. and 1122 Broadway, New T ork 



^'^^FFRRILITE COMPOUND 

' -^ »flr£m.<^£«/,TlN''°Uo^AlNT- 

\ --- /STRUCrURAl IRON WORK SC5^„H,,^.^c 

EAGLE Paint&varnish WORKS PITISBURCPa 



Camilif InD MorhinD ice, etc., in a few minutes, SIO and up. Filters, $1.25 and up Cookers, SI. Seltzateurs 
raillllj IWC niCtblllllC to prepare one's self soda water, $4.50aQd up. L. DuiuiiGNY,12G W.25tb St., N. Y. 



ARCHITECTURE, 

Mecbanloib Slsam EngineerinK, Mechan- 
ical-Drawing, Electricity, R. B. andBridee 
Engineering, Plumbing, Heating, Mining, 
English Branches. Send for free circular, 
stating subject wish to study or yonr trade. 
Correspondence School of IndnstriaJ 
Sciences, SCRANTON* I'A. 




THE GARE OF STEAM BOILERS. 

Having received many inquiries concerning tbe best 
method to protect the Interior of Steam Boilers afrainst 
the evil effects of pitting and other forms of corrosion, 
and also as to tbe best remedy for the removal and pre- 
vention of boiler incrustation, we consider it proper to 
quote reports of our acknowledged authorities on the 
use uf steam, by whom thorough investigations have 
been made. 

Among tbe many different remedies advertised, we 
find but one manufacturer whose products are recom- 
mended in our different, scientific works, of acknow- 
ledged authority. Mr. George W. Lord, Manufacturing 
Chemist, Philadelphia, Pa. 

Author Le Van, of the Franklin Institute of Phila- 
delphia, in a work entitled. The Steam Engine and The 
Indicator, says, "The Boiler Compounds manufactured 
by George W. Lord, of Philadelphia, have a high rep- 
utation, not only as a preventive of boiler Incrustation, 
but also for neutralizine acids and corrosive matter." 

Author Edwards, says, in The American Engineer, 
"Lord's Boiler Compound is the most widely known and 
extensively used. I have used Lord's Compound on 
land and at sea, during many years'servicc, with the 
most satisfactory results." 

Author John S. Fomum, says, in a work entitled. 
Practical Points, that "Mr. Lord^s extensive trade 1q no 
doubt due to his scientific knowledge and skill in fur- 
nishing a preparation suited to the requirements of each 
individual steam user." 

In the Engineer's Handy Book, by Roper, we find un- 
der the head of Scale in Steam Boilers, the following: 
"Lord's Boiler Compound appears to be the only chem- 
ical preparation in use that will prevent the formation 
of scale, or remove It after It has been formed, In any 
steam boiler." 

Booth, Garrett & Co., Chemists, of Philadelphia, who 
stand at the head of their profess! on. make the state- 
ment over their signature, that "Lord's Compounds are 
free from any substance that could prove injurious to 
the steam holler." 

We could make quotations similar to the above from 
many other scientific works, if time and space would 
permit. Probably tbe best proofs of merit or the chem- 
ical preparations manufactured by G«orge W. Lord is 
bi the fact that many other parties, who nave recently 
entered into this line of trade, have offered to steam 
users their different articles as "Lord's Boiler com- 
pound," or in using the word "Lord" in some way to 
mislead the manufacturer. 

The genuine chemical preparations known under the 
head of "Lord's Boiler Compound " are manufactured 
only by tbe inventor, Mr. George W. Lord. Analytical 
and Manufacturing Chemist, Pbiladelpbia, Pa. 




WELL DRILLS 

awarded Higiiest Medal at tbe World's Fair. 
All latest improvements. Catalogue free. 
F, C. AUSTIN MFG. CO., CHICAGO, ILL. 
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$26.50. An 8 Light 16 C.P. 110 Volt Dynamo 




Not a toy, but a high grade, 

substantial machine, which 

we guarantee to do all we 

claim for It. We place this 

machine on the market at 

above low price in order to 

introduce our Dynamos and 

Motors of larger sizes. 

ty Send for circular No. 2C 

ROTH BROS. & CO., 

30 to 34 market St., 

Chicago, 111., U.S.A. 



Electrical l?iraS°^; Model Work. 

M. SANGER, 106 Liberty Street, New York. 




?SuUSECRINDSTONES? 

[f so, we can supply you. AU sizes 
nioiiiiied and iiiiiiioniiird. always 
kept in stock. Remember, we make a 
speoialtyof selecting stones for all spe- 
cial purposes. C7~ Ask for catalogue ■ 

The CI.EVELANO ^STONE CO. 

2d Floor. WilsMxe. Oleveland, 0. 

The Gorham Adjustable Bed 

FOR TNVAI.inS. A THvmph of Me- 
chanical Science. Capable of a great v.ir' '- 
of adjustments. A cbild can handle 
tbe heaviest and most helpless pa- 
tient without possibility of jar 
or fall. Bed changed or aired, 
without removing patient. ^ 
Tested in practice and highly 
recommended by doctorsand . 
sui^eons. Send for Catalog. '' 
F. P. Wheeler. Manuf'r, 
30 Beaver St., Albany. N. Y, 





STARRETT'S 

Adjustable Jaw Gut -Nipper. 

Jaws are detachable, so they can be re- 
moved, ground, and adjusted when worn. 
All partn case-hardened except jaws. Flat 
spring below cutting edftes obviates 
danger of breaking jaws. 

Price, 6 inch M (for music wire) >2.00 

" 6 inch C (for common wire) .... 2,00 
jy Illustrated C<it<ilogue i-Vee. 
<i>L I c ct uP Manufac'r Of Fine Tools, 
Tbe L 6. Btarrett to. p, o. Box 13, Athol, Mass. 



PIERARD & QUINET 

bave Just obtained a Patent for a 
blgh orlow Water Alarm for Steam 
_ - Boilers. Nothing to compare with 

it. Address, 662 Mullbi Street, Montreal, Canada. 




Shingle, Heading, and Stave Mill Machinery 




Improved Gauge Lathe. 



and Veneer Cutting. 

Seud for Cut. A, 

Handle Machinery 
for Turning Handles 
for Brooms, Axes, 
etc. Stiul for Cat. B. 

Wood Pulp Ma- 
chinery. Send for 
Cat. C. 

Trevor Mfg, Co. 

Lockport, N. Y. 



VOLNEY W. MASON & CO. 

FRICTION PDLLEYS, CLDTCHES, and ELEVATORS 



PROVIDENCE, R. I. 



LITTLE CIANT BOLT CUTTERS 

and NUT TAPPERS, 

Complete with Tap Chuck, 
Taps, Dies, and Collets Cut, 
tijig sizes, from X to 1 inch. 
H^ Improved clutch on spin? 
die for running die otf after 
tnre»a Is out, ro»tlPii quick 
return, 

pr" Send for futty iUustratei 




WBLJiS BROS. & CO., 



for fully tttuatrated 
cataUmu, 
P. O.BozB, Greenfield, Mass. 
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[September 21, 1895. 



"^Dpcrtisiemente. 



OltDINAKV RATES. 

I ii«iiile Fuffe. each insertion, - 75 cents a line 
linck Pasre. each inserrion. - - Sl.OOaline 

tw S\)r some classes of AdvertiaemenUt Special and 
Higher rates are required. 

The above are cbarpes per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate tjoe. Bnpravintrs may head adver- 
tisements at the same rate per afrate line, by measure- 
ment, as the letter press Advertisements must be 
received at Publication OfSce as early as Thursday 
morninv to appear in the followinjc week's issue. 




There are two 



classes of bicycles — 

COLUMBIAS 



and others 




Columbiassell for $100 to everyone 
alike, and are the finest bicycles the 
world produces. Other bicycles sell 
for less, but they are aot Columbias. 

POPE MPQ. CO., HARTFORD, CONN, 



You See Them 
Everywhere 
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THE CHICAGO DRAINAGE CANAL.— 

Description of a great engineerinK work undertaken to 
prevent the contamination of the city's water supply. 
With 6 illustrations. Contained in Scientific Ameri- 
can Supplement. No. 1017. Price 10 cents. I'o be 
had at this office and from all newsdealers. 



Pocket 



• • • 



Kodak 




Button Does It, 
You Press It." 



Makes 
pietnres 

large enough to be good tor contact 
printing and good enough to enlarge 
to any reasonable size. 



PiM-k«t Kodak, loaded for 13 pletnref, 1>^ x 3 ItUt 
t.ufulopiogaod Printing Oatflt, • . • • 
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EASTMAir SODAS CO., 

Sample photo and booklet DnnuccriPD i>3 ^r 

for t-wo 2-cent stamps. KU^tlliS 1 e.K, W, ». 
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ITSWANTH* R,^F|NETOqiSmEVERYSH0P. 

c.^JSSi^'' C.H.BESLY& CO. 

"■ CHICAGO, ILL.U.S.A. 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 
cr contact Telephones. 



ik»= 



/lu tradeVjTsrk,-^^ 



^Mphf. 



\ 1^ 1 I n f y^ A When exposed 
*' JL^M^\^ -^ M. 300 time, quick 



A Revolution In Plio- 
tograpliic Printing. 

to the same 1 ght, prints 

quiclier tlian aibumen. . . 



ttl nfifiV Ar MATT ^^ ^^U ^' rainy weather to interfere with your work. 
aLUOO I III mn III No darli room, nor complicated manipulation. 

Developed and toned as fast as the printing frames can be filled, A choice of Unua more 

beautiful than can be produced on anyother paper. Permanent prints. The foreatest paper 

for hot or damp climates. 35 cents in stamps brings two sample dozen cab's, dereioper 

and three sample prints. Neuerii Platinoid, Bnameledand Rough Bromide Pavers are 

the best and most uniform in tne market. Nepera P U F> an insohMe gelatine paper. 



^^^ Nepera Chemical Co., soie Manufacturers, Nepera Park, N. Y. 



At \ Price! 



Ricyeies, Watches. GaOB^ Buggies, Hnraeas, 
Sewing MachiDe»Orguu. PUnos Sare^^Tooia 
scales of all Tsrletiea and lOOti other nrticlea. 
Lists tree. Chicago Scalx Co.jCbicigo, 111. 



UNMOUNTED • • • 
• . PHOTOGRAPHS 

of Ancient and Modem Works 
of Art, reproductions of famous 
paintings, sculpture, and archi- 
tecture, with views from all 
)art8 of the world. Send IB cents 
,'or catalogues of 14,000 subjectSy 
including 1893 supplement. 

LANTERN SLIDES 

to order from any of our sub- 
jects. Photograph mounting in 
albums or on cards a specialty. 
Albums supplied. Yacht and 
Squadron Photos. New England Coast. White Mountain, 
Hudson River, Niagara Falls, New York, Washington, 
and Philadelphia Views. 

SOULE PHOTOGRAPH CO. 

336 WASHINGTON STRCCT, * - BOSTON, MASS. 




-iKtofiOH^MK Motor Of I r Century 




Can be used any place, to do any 
work, and by any one. No Boil- 
er! No Fire! No Steam! No 
Ashes ! No Gauges ! No Engi- 
neer! A perfectly safe Motor 
for all places and purposes. Cost 
of operation about one cent a/n 
hour to eOrCh indicated horse pow- 
er. For circulars, etc., address 
Cliarter Gaa Engine Co. 
P. O. Bozl48. !!!»r«rlinff. III 



Ten years with best results, is the 
reason why the 

ni no GASOLINE 
ULUO ENGINES 

take the lead and have so . 

great a sale. ' 

tw Send for CatalORue. 

P. F. OLDS & SON, 

Box 218. Lansini, Midi., U.S.A. 




Htol5H.P. 
Suitable for pump- 
ing or any work r&>, 
quiring power. 
Prices, etc., uptm ap- 
plication, 

PIEBCE ENGINE CO. 
nN.mh8t.,Baeiiie,Wis. 



"OTTO" 

CAS AND GASOLINE 

ENGINES. 

H to 100 b. p. Can be used in 
cities or m country inde- 
pendent Of gas works 
or Ras machines. 

No Boiler, No Danger, 
OTEB 45,000 Sold. No Engineer. 

The Otto Gas Engine Wks,,Iiicorp'(l, Philadelphia 




GAS AND GASOLINE 




THE TIN PLATE INDUSTBY IN THE 

Cnited States.— An interesting paper, showing the ex- 
traordinary development of the tin plate industry in 
this country, and the serious competition into which it 
Is now entering with the British industry. With 18 Illus- 
trations. Contained in SCIENTIFIC AMERICAN SCTPPLB- 
MENT. Nos. 1019. lO'^O, 1031, 10i£i£ and 10'^3. 
Price 10 cents each, or 50 cents for the series. To be had 
at this office aod from all newsdealers. 



IFSSOPS'STEEL^^b^eVt"^ 

Vjl-^ FOR TOOLS, SftWS ETC. 

\N'^ JESSOP * SONS L? 91 JOHN St NEW YORK 



PRIESTMAN SAFETY OIL ENGINE 

** Phenomenally law in cost of operation."— Franklin Inst. 
NlilTHKR ■/...-„. iiriT 

STEAM Kerosene, NOT 
NOR 

ENGINEER 

Bconoml cal. Simple, S af e, A u- 
tomatic. For Electrl c Ligb t- 
uuir, Puiqplng, Milling, etc. 

PRIESTMAN & COMPANY, Inc 

Front and Tasker Streets, - • I'liilatlvlpliia 



)T Gasoline ^^^)^ 




AT A TEST 

of steam Pipe Coverings 
'bought in open market 

by the State College of 

Pennsylvania, for the purpose of conducting a CON- 
DENSATION TEST, our Covering gave 
2M better results than • - - John's Asbestos Sponge. 
W better results than - Magnesia Sectional Covering. 
27* better results than - - Carey's So-called Asbestos. 
50% better results than - Manvllle Wool Felt Covering. 
We offer it at prices to suit the times. 
AaenU Wanted. Mention tMspaper._ „ 

New York Fire Proof Covering Co., 42 Cortland St., N.Y. 



CIIGIIICS Boilers and Machine Tools. New 

cnDincOj and Second-hand. Send stamp for paper 
"MaeMnery & Sv/ppMtt." W, P. Davis, Rochester, M. T. 



EM 



e D V Emery Wheels, Grinding Ma- 
^ n I i chines and Grinders' Supplies, 
Quick process and large stock. When In a harry, 
buy of THE TANITE CO., NlW YOBKClTT. 
CINCINNATI, and Stboddsbubg, Pa. 

.ALE& ■X-XX'ZOZ.A.Xl 

Free Catalog. Geo. B. Fuller, 
Box 210), Boohester, N. T. 



LIMBS 



With the Paragon Binder, Scientific 
AUBRICAN can be bound, as received 
each week, in book form. Every paper 
in neat order for reference or future 
reading. Binder guaranteed. 

jor Sent, ppstpald. 'in cents each. 
CHAS. S. BERRY, 

129 Lincoln flace, BROOKLYN, N. Y. 




HORNSBY-AKROYD 



^ OIL ENfllNE 

The De La Vergne Refrigerating IWachine Co. 

FOOT E. ISSTH Street, NEW YORK. 



PresstheButton.it Lights: 



llnstantaneouilight from a 
■minute to an hour when 
■wanted. liampandljlKlit 
I Maker coniDined. En 

■ dorsed practical by 6 years 

oim?<o J ^^^ Half a million In dally 

!KETLAM'1m%«1nae. Sample complete with 

' ' laceeBsorleB, express paid, 
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papers and accompanlod with translated descriptions. 
The Scientific American Supplement is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
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